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PREFACE. 



Whilst the physical and medical elimate of India, 
Ceylon, the West Indies, Australia, and Intertropical 
United States, has been ably described by Carter, Sir 
R, Marten, Norman Chevers, Miss Nightingale, Sir E. 
Tennant, Robert Jackson, Burgess^ and Blodget, there 
haa never appeared a work on that of Western Africa, 
as a whole, which would present an easy reference on 
the various interesting subjects involved. There arc 
sev^al works on the physical geography of Western 
Africa, such as that of Hutchinson, Poole, Burton, &c., 
and recently Dr Clark has published a most able topo- 
graphical desciiption of the Gold Coast. 

It has become a bye-word amongst Europeans that 
the Western African colonies are the most deadly of the 
British possessions ; but what are the various causes 
which have led to this reaidt, and what hygienic means 
are necessary for their prevention and removal, are sub- 
jects which have not received detailed consideration. 

It is for the purpose of supplying this desideratum 
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that I have ventured to undertake the publication ^of ' 
the following researches made by me during a period 
of six years on the West Coast of Africa ; and although 
I am conscious that in the execution of my task I 
have committed " many sins of omission and commis- j 
sion," yet I still venting to hope that the inferences 
and deductions drawn from the various observations 
on the subjects treated of, may serve as a guide to those 
who shall hereafter attempt to give a fuller considera- 
tion to the subject. 

My opportunities of observation have been such as to\ 
enable me, from personal experience, to make accurate 
statements with regqj-d to the climate from the Bight 
of Benin to Senegal. I was stationed for nearly a yejir 
at Quittah, in the Bights, and visited Lagos. I served 
from time to time, during several years, at all the mili- 
tary posts on the Gold Coast. I am a native of Sierra 
Leone, where, fifteen years ago, I made therm ometrical 
and pluviamctrical observations ; and I was for two 
years and a half stationed in the interior and on the 
sea coast of the Gambiaj the climate of which is almost 
identical with that of Senegal on the north, and the 
Casamanza on the. south. 

The plan adopted in this work is that recommended by 
Malte Brun, and improved by Martin. 1 first considered 
the lihysiccd climate and Jiieieomlogy, including the 
seamns; then the medical climate, with the vwrtalittj; 
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and I close with some hints for the preservation of 
health in the tropics. 

I have received great assistance from the able 
work of Sir Ranald Martin, on "The Influence of 
Tropical Climate;" of Dr Edmund A. Parkes, on 
" Practical Hygiene ; " and of Dr James H. Pickford, 
on " Hygiene." 

JAS. APKICANUS B. HORTON, M.D. 



Capk St Mart's, Biver Gambu, 
West Coast of AnucA, October 186(5. 
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PHYSICAL CLIMATE AND METEOROLOGY 



WESTERN AFRICA. 



CHAPTER I. 



IKTEODUCyriON. 

the term climate is to be understood the coutlition of n Ptamami. ' 
place as regards tlie various complex phenomena comiected *^i^"** 

, with the soil, the water, and the atmosphere. 

^B When soil is referred to in a climatic point of view, it is sou. 
intended to include all that portion of the earth's cniat wliich, 

P under certain conditions, is capable of aiTectiog health. 
I Dr Parkea gives the four following as the conditions neces- 
sary for soil to affect health, via. ■ — 
^m 1, Its conformation and elevation. 
^1 2. The vegetation covering it. 

^P 3. Its tnechamcal stmctuTe, which influences absorption and 
~ radiation of heat, reliectiDn of light, absorption of water, move- 
ment of water over and through the soil, passage of air through 
Esoil, formation of dust. 
4- Its chemical structure, which acta especially by altering 
the composition of the air over the soil, or the water running 
through it, 
[ To which may be added the aspect of a place, and the amount 
of sunshine and light it receives. 

There ai-e only two considerations by which the supply of water. 
water might affect health, vii;., its quality and its quantity. 
The climatic conditions of the air or atmosphere by which .^imoBjiiim-. 

I 
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healtli can be affected might be ananged under the follo' 
headingSj viz.: — 1. Its temperature; 2. Its humidity; 3, Its 
movement ; 4 Its weight ; 5. Its composition ; and 6. Its elec- 
trical condition. 

Of late, the meteorology of tropical climates has occupied 
the attention of many physicians ; and the more our knowledge 
is increased as to its various influences in enhancing or miti- 
gating diseases, the better shall we be able to conquer many 
seeming difficulties in their treatment. Unfortunately, as yet 
meteorology has not been turned to extensive practical advan- 
tage ; but eveiy year new facts are discovered, and old prin- 
ciples greatly elucidated; and the time is not far distant when 
the ascertained meteoric caiises of disease will be so displayed 
before the public mind, that each individual wOl, by tlie forre 
of public opinion, find it iucurabent on him to employ the best 
hygienic remedies for the removal of those causes. 

I differ from the assertiou of I>r Mason Good, that "of aU the 
subdivisions of general philosophy, meteorology is the least 
entitled to the name of science ; and, consequently, physicians 
need not blush at being incapable of turning to accoimt the sup- 
posed influence of the planets, or of unfolding and tracing the 
origin and capricious courses of epidemics and peat-Uence. 
subject opens a wide field for investigation, which would repa; 
any physician who labours to develope the imtold facts coi 
nected with the meteoric origin and progress of pestilential aD< 
other diseases. Meteorology treats especially of the atmosphere 
— the different changes it undergoes during the course of the 
year characterised as the seasons — the degree of heat and col 
^-of saturation and of the atate of the wind, as well as 
barometric pressure, and, consequently, treats of subjects whicl 
are the ascertained causes of most of the diseases we meet witli 
in tropical climates. In theae sevei-al bearings it affords objects 
of interest to the agriculturist, the botanist, the naturalist, t 
navigator, and the physician. 

To carry on meteorological observations, various instrumenl 
are required ; and I shall here give the official instructioni 
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ued by the Amiy Medical Department for reading the 

eteoTological instruments supplied by that Department. They 
as follow ; — 

The observer should make himself thoroughly acquainted 

ith the scale of every instniment, especially with that of the 

Tometer, and its attached vernier, and by frer^uent comparisons 
ascertain that he and his deputy read the instnuuonts alike, and 
record the observations accm-ately. 

All observations must be recorded exactly as read. Tlie 
corrections are to be made only at the end of each month on 

e " means" of the " sums." 

Barometrical observations must be recorded to the third 
decimal place ; thermometrical, to the first decimal. "When 
the readioga are exactly to the inch or degree, the places 
for the decimals must be filled up with ciphers. 

The observations should be made as quickly as possible, 
consistently with perfect accuracy, and the observer must 
avoid breathing on the instruments, particularly the dry and 
wet bulbs, and niaxiraum tliermometers. 

BaroTTuter Readings, — Note the temperature of attached 
thermometer in degrees only ; by means of the thumb-scrtw 
at the bottom adjust the mercury in the cistern to its pi-oper, 

vel, the point of the ivory cone, which should just touch the 
tnercury without breaking the surface ; then bring the zero 
line of the vernier to the level of the apex of the colmnu of 

ercury, and read off in the manner described at page 15 and 
16 of Sir H, James's " Book of Instructions," 

TfurmoiRiUr Readings. — The scales are divided to degrees 
only, but these are so open that the readings can be determined 
to the tenth of a degree. Practice and attention will ensure 
ftccuracy. 

Majcimum Thermometer in S?iadf, — The niaxiraum thermo- 
meter must be hung at such a distance (2 or 3 inches) from 

e water vessel of the wet bulb thermometer, that its readuigs 
may not be affected by evaporation, 

In hanging the maximum, care must be taken that the end 
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of the tube is slightly inclined downwards, wliich will liaii 
the effect of assisting in preventing tlie return of any portic 
df the column of mercury in the bulb on a decrease of tempe- 
rature. To read the imtiiimentj gently elevate the end furthest 
from the bulb to an angle of about 45°, in which position of 
the instrument note the readings. To read the thermometer, 
a gentle shake or swing, or a tap on the wooden frame of the 
instrument, will cause the excess of mercury to return to the 
bulb, and it is again ready for use. 

Maximum in Suits Rftys, or tju Vacuum Solar Radiation 
Thermometer. — Being constnicted on the same principle as the 
last mentioned instniraent, it must be read in a similar position. 
After completing the reading, by giving the instmment a slight 
shake, irith the bulb still inclined downwards, the excess of 
mercury will return to the bulb, and the thermometer be ready 
for the next observation. 

Minimnm Tfbe.rrtwmie.ter in Shade. — The minimum thenno- 
meter must be so hung that the bulb may be almost an inch 
lower than the other extremity of the instrument, because in 
its position the index; is less likely to be affected by a rise in 
the temperatxire. The extremity of the index furthest from 
the bulb shows the lowest degree to winch the spirit has fallen 
since last observation. The reading on the scale corresponding 
to this is the temperature to be recorded. Then, by elevating 
the bulb, the index will float towards the end of the spirit 
WTien it has nearly arrived at tliat point the instrument is reset 

Ifinimum on Grass or Terrestrial Radiation Th-ciimajneier is 
constructed like the last, and the directions above given 
also applicable to it 

After reading and resetting the self- registering therniometci 
compare them with the dry bulb thermometer in order 
ascertain that their readiciga are nearly the same. 

Dry and Wet Bulb Thennomders. — Bring the eye on a le 
with the top of the mercury in the tube of the dry bulb the 
mometer, and take the reading, then complete the observation 1 
taking in like manner the reading of the wet bulb thermoraet 
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I The teiupemtiire of the air is giveu by the former, that of 
evaporation hy the latter ; from these data the Lygpometricnl 
results are to be calculated by Glaisher's Tables, third editiou. 

Main Gavgc and Measure. — Pour the contents of the gauge 
into any convenient vessel with a lip, and from this into the 
glass measure, which has been gratluated especially for the 
gauge, and is only to be used in measuring its contents. It is 
graduated to the hundredth of an inch. 

Anmiomettr. — ^The dials are read from left to right The 
fiist on the left reeords hundreds of miles, the second tens, 
the third miles, the fourth tenths of a mile, and the fifth 
hundredtha of a mile. 

I The reading of the anemometer is obtained by deducting 
horn, the amount registered by the dials the total sum registered 
at the period of the preceding observation. The difference 
between these (subject to a small correction) indicates the 
velocity or horizontal movement of the first set up ; the reading 
on the dials must be noted, in order that it may be deducted 
from the total registered by the dials at the end of the first 
period of observation. 

In making observations on the presence of ozone a box has 
been found to be unnecessary, ^-equally satisfactoiy results 
having been obtained by fbting the paper immeibately under 
tlie pent-house of the stand, which shelters it sufficiently from 
a strong Ught, while it secures proper ejcpnsure. 

The minimum thermometers arc liable to get out of order — 
first, by carriage, when the index may be wlioUy or partly 
driven out of the spirit, or a portion of spirit may become 
detached from the main column ; and secondly, by slow evapo- 
ration of the spirit, which, ri.siiig in the tube, condenses at the 
upper end. The fii'st mentioned errors are corrected by taking 
the thermometer in hand, with its bulb downwards, and giving 
it a swing up and down. The second is remedied by the 
inclined position of the iustmmeutj which allows the condensed 
spirit to trickle back to the main column. 

Nota Bfnf.~^0\\ no accoimt whatever is artificial heat to be 




p 



6 INTRODUCTION, 

applied to a spirit thermometer. In resetting tlie mimmiun, 
the index should never be brought quite to the end of the 
column of spirit 

Not being supplied with instnimenta for observation by the 
Government, and being aubjoct to the various movenienta to 
which an assistant surgeon serving in such &a unlucky climate 
is liable, the various observationa which I privately registered 
within six years are — themionieter, hydrometer, saturation of 
the atmosphere, dew-point, amount of cloud, oxonometar and 
the weather, barometer and pluviameter. 
^ilmometw THERMOMETER. — I made observations with the wet and dry 
bulb thermometerg as well as with the common thermometer ; 
the readings were taken at 7 a-M., 12 noon, and 4 p,al The 
maximum, medium, and minimum of each month are recorded. 
Hyguometer shows the amount of watery vapour or humidity 
in the atmosphere at the time of tlie observation ; tliis I obtain 
by the readings of the dry and wet bulb thennometers. 
Stttureiiun of SATUiiATioN OF THE ATMOSPnEiffi. — In this observation I 
tpbttn. have endeavoured to show the degree of atmospheric saturation 
at the time of registering ; the calculation is based on the 
ascertained fact, that when a space charged with the maximum 
of vapour ia reduced in temperature a deposit of moisture m 
the liquid form is the result, since '* the tension of vapour in 
every liquitl remains constaiit for each degree of t-emperature. 
Mid diminishes according to the terms of a ffcotnetrk progres- 
sion ; aa the temperature falls in arithmetic progression, 
elasticity of vapour ftdls with a fall of temperature more rapi' 
in proportion than the temperature declines." 

The quantity of moisture contained in the air at any given 
i,jn of time might be ascertained by first detenuiuiug the temperature 
at which dew begins to fall, and then finding the tension or 
elastic force of aqueous vapour at the same period To carry 
this into eH'ect, we call the quantity of invisible vapour which it 
is possible for the air to retain at the temperature of observa- 
tion 1000, and then inakc our cakulatiou from the observed 
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iw-point, the proportion wMch the amount actually proaeut 
to that which exists at that temperature. 

T]xu3, on the Ist of May 1860, at Quittih, on the Slave Coast, 
the teinperatme of the air at 7 a.m. was 78* F, ; the tempera- 
ture at which dew began to form was ascertained to be 72*. 
lieferring to Mr Dalton's Tables, we find that the tension or 
elastic force of aqueous vapour in an inch of mercury at 78° is 
0'940, while at 72° it is only equal to 0-721. It is a known fact 
.t the quantity of aqueous vapour is directly proportioned to 
its tension or elastic force, couBeq^uently — 

0-940 : 0-721 : : 1000 : 7G7-0. 



The resultant 7C70 represents the degree of saturation at 7 
o'clock in the morning of that day. 

Dew -Point, — By the term dew-point is meant that state or uew-poiut 
temperature of the atmosphere at which its aqueous vapour 
becomes condensed and deposited in minute drops on any sur- 
face. This temperature must, of coiu«e, Iiave been cooled down 
below the point of ma.timum density of watery vapour. After 
sunset, and the temperature of the upper strata of air is much 
cooled down, the earth gives out its auperfiuous temperature 
into the surrouudiug space by radiation, and consequently cools 
1 down the air immediately iu contact with it below the point of 
Bteturation ; a jjortion of the aqueous vapour suspended in it ia 
~ then deposited in the form of dew. A simple example of the 
^ result of this radiation might be adduced, by bringing a tube 
^containing cold water into a warm room ; the outside of the 
glass at once becomes bedewed with moistura 

To determine the dew-point, several instruments have been lumumMlin 
recommended, such, for iustauce, as Danidl's thxv-pmit hygro- 
meUr and ike wet bulb hygrometer, but I employed for my obser- 
vation Mason's hygrometer — an instrument consisting of two 
delicate thermometers^ of nearly equal size, the bulb of one of 
which is covered with thin muslin, kept always moist by the 
capiUary attraction of a few cotton threads deprived of fat, from 
fountain of water attached to it. 
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To find out the dew-poiutj or the temperature at wbicli dew 
faUa, it will be necessary t-o miiltiply the difference between the 
fcemperatiire of the dry and wet bulb thermometers by a factor 
corresponding to the temperature of the atmosphere, as shown 
by the drj' bulb thermometer, from which subtract the product, 
%vhich is the dfjyression of tha dew-point. The restdtant or 
remamder repi-esents the temperature of the dew-point. Mt 
Glaisher and Dr Apjohn have calcxdated these factors for 
dediicing the dew-point fram the atmospheric temperature and 
evaporation, which are to be found in the Greenwich Mag- 
netical and Meteorological Observations for 1844. In this 
treatise T have used Mr Glaisher's figures. 

E.g.^On the 19th May 1860 the dry bulb of the hygromei 
was registered by me at 85°, and the wet bulb at 76°, the dif- 
ference being 9° ; the factor, on referring to Mr Glaisher's Table, 
is V-7, which gives the dcprt'ssioa of dae-p&int when niultjplied 
by the difference 9°, viz., 15'''3. Subtracting this from, the tem- 
perature, as indicated by the dry bulb, 85°, gives TO"?, which is 
the temperature at which dew falls, or dew-point. 

Radiation from the earth's surface takes place more quickl 
as well as cooling of the atmosphere, when the niglits are calm 
and starry, and consequently the deposits are always m 
abundant during those tunes. 

Amount of Cloud. — In estimation of the amount, I exp 
a cloudless sky by a dash, and then reckon from 1 to 10 — t! 
last number indicating a perfectly cloudy sky ; the intermediate 
numbers showing variation in degrees. Look midway betwei 
the visible horizon and the zenith, and then slowly turn roum 
and the relative amount of cloud can be easily judged fro 
the distance between the clear and cloudy sky. 

Tlicre are endless modifications in the forms of clouds, &m 
for those of my readers to whom the subject might be interes' 
ing, I might here give the classification of Howard,* which 
now universally adopted. These variations are seen in perft 
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ion iu every part of intertropical Western Africa, especially 
just before and after the rainy seasons, 

Howard gives three simple and distinct forms and four inter- 
mediate or compound forms or modifications. 



Principal Fohiib. 



!1. Cirrus consists of filamenta, either parallel, flexuous, or 
diveiiging, which, by association, form a slender network or 
woolly hair expansion. They posaeaa the least density, and 
are very high in the atmoaphere, higher than all the other 
clouds, being more than ten miles. It is regarded as prognostic 
^^of wind, and ia vulgarly called " mares' taib." 
^H 2. Cumidus. — Hemispherical or conical heaps, increasing 
^^from an horizontal baae resembling a mountain j its structure 
I is exceedingly dense, and may be considered as the " cloud of 
day," and moves with the current next the earth. Some have 
compared the cumuli with bales of cotton. 

3. Siraim. — A widely-extended, continuous, horizontal sheet, 
increasing from below upwards, fomiiug often at sunset, and 
is the lowest of the clouds. Laving it-s inferior edge resting on 
the earth or water. It has a mean degree of density, persistent 
during night, and disappearing at sunrise. 



r ze 



Intermedute and Compound Modifications. 



1, Cirro-cumulus. — Small, roundish, well-dofincd masses, 
in close horizontal arrangement or contact, moat frequent 
during the warm and dry weather. The sky in this condition 
is said to be Heecy. 

2. Cirro-stratus. — Horizontal or slightly inclined strata or 
'masses, attenuated towards a part or the whole of their circum- 
ference, more compact than the cirri, bent downwards or undu- 

ted, apparently composed of a number of thin clouds at the 

zenith, at the horizon, or a long narrow band. This cloud is 

almost always followed by a lowering of tempfliatin"e by wiiul 

lid ruin, Thi;; modification exhibits fr-equently the pheuonieua 
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known as the solar and ^wba?* A^o, of parhtlia, moch-«im»t 
paraselcna; and mock-niooTis. 

3, (jtbmulo-stratus. — The cirro-stratus blended with the 
cumulus, and either a^earing intermixed with the heaps 
the latter or superadding a wide-spread atrncture to ife base.' 
The distiuct cunjulg-stratus iudicatea the approach of thunder 
storma ; the indistinct is principally observed in the interv 
of showers, rain, snow, or hail. 

4. Cumnlo-cirro-atratus vel Nimhis. — The rain-cloud. It 
a horizontal slieet above which the cirrus spreads, while the 
cumulufl enters it laterally and from beneath. It forms 
system of clouds from which rain is falling. 

Clouds are masses of visible vapour, or visible collections 
minute globules of water in suspension in the atmosphere, 
placed at considerable distance above the earth's surface ; t' 
ordinary height is sometimes less than a mile, and, according 
to Professor Leslie, they can never rise beyond two miles 
above the Una of perpetual congelatiotL Their formation is 
the result of admixture in the higher regions of the atmo- 
spheric strata of air of different degrees of saturation and 
temperature. 

OZONOMETER. — The observations were made from papers 
covered with a composition of iodide of potassium and starch, 
and exposed to the air. 

This ozone paper is easily made by saturating strips of bibu- 
lous paper in a mLxture made " by boiling one drachm of tvhii* 
starch in an ounce of distilled water for three minutea, in which 
are to be dissolved, when cold, twelve grains of chemically p 
iodide of potassium." 

When the paper is exposed to the atmosphere it is turned 
brown, and when immersed in water, yellow — the degree of 
intensity of discoloration indicates the amount of ozone. The 
principle of action is that the ozone oxidises the iodide of 
potassium, and so disengages the iodine free, which attacks and 
combines with the starch, forming a coloured compound — 
the iodide of starch. Tlie estimation is expressed in numbers. 
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one being tue smallest quaotity, and 10 the highest degree of 
intensity. 

There are both physical and chemical objections in the obioetiatu la 
estimation of ozone, from the following circumstancea :* — 

1. Other substances, such as nitric acid formed during elec- 
tric storma, act on iodide of potassium as ozone ; air containing 

00005 of its volume of this acid-coloured starch and iodide 
paper. 

2. Tlie reaction is effected by light, wind, humidity, and 
^^raperature, by expelliiig the free iodine. 
^H 3. Two chemical objections have been made : " Supposing 
^phat iodine is set free by ozone, a portion of it ia at once 

changed by additional ozone into iodozone." This substance 

in ordinary temperature is very volatile, and, in contact with 

water, is changed into free iodine and iodic acid. 
^^ Some portion of the iodine, originally set free, being either 
^Volatilised or oxidised, never acts on the atarch. Another 

error might be occasioned by the ozone itself acting on the 

starch. 

kThe observations were made alone in countries along the sea 
oast, where it is supposed to be always abundantly produced ; 
I a s it is found in large quantities on mountains and elevated 
^Bocalities ; over lands covered with luxurious vegetation ; over 
^^water, and on the sea coast 

Weathee. — Generally speaking, the term weather includes oi-Bnitiun i 
the condition of the atmosphere which relates to the tempera- 
ture — humidity, winds, pressure, &c. ; but in the following 
observations I have confined it to the number of wet and dry 
days:. 

Barojneter. — The barometer was first invented by Evangel- Uftromtter. 
ista TorriceUi, and is so termed from jSa^at, weight, and /mt^w, 
leasura It ia a very important instrument in meteorological 
bbservatdons, but unfortunately my register has been very 
Umited, from an accident wldch destroyed my instrument, 
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We subjoin tlie following from Dr Piokford's Hygieuej rs 
the rules laid down by Br HaUejj John Patrick, M. Cotte, and 
others, for our guidance in the use of the barometer as a 
weather-glass. We are, at the same time, to remember that the 
changes iu the weather indicated by tlie barometer may occur in 
the upper part only, not extending to or being observable at the 
earth's surface ; that sotuetimes variations produced by changes 
in the atnioBphere of an adjoining district, and not from changes 
of wind or weather in the district of observation in the weight 
of the atmosphere over any given district, may arise : — 

1. Indications of approaching changes of weather, and espe- 
cially of the direction and force of winds, depend less on tb 
absolute height of the mercury in the tube than on its falli 
and rising. 

2. A height of 30 inches at the level of the sea is more in- 
lUcative of settled weather and steady winds than any other 
height, 

3. The barometer is said to be falling when the mercury in 
the tube is sinldng, at which time its upper surface is almost 
always concave or hollow ; the barometer is said to be rising 
when the mercurial column is lengthening, and its upper sut' 
face is convex or rounded. 

4. The rising of the mercury presages, in general, fair, 
its falling, foul weather, as rain, snow, high winds, and sto: 

5. Below 30 inches the probability of rain 13 in an inc; 
proportion with equal decrements of the mercurial colom; 
above 30 inches the probabilities of fine weather are in 
diuiinishing proportion with equal increments. 

6. In calm weather, when the air is inclined to rain, 
mereiiry is commonly low. 

7. It sinks lowest in very great winds, though these be 
attended with rain. 

8. In very hot weather the falling of the mercury forebo' 
thunder. 

9. In winter the rising presages frost ; and in frosty wealhi 
if the merciiry. which is generally high, fall three or four teut 
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inch, a tliaw will certainly follow ; but in a continued 
, if the mercury rise, it will certainly snow. 

10. A rapid rise of the barometer indicates the approach of 
nsettled weather ; a slow rise, the reverse. 

11. A considerable and rapid fall is a sign of stormy weatlitT, 
though of short duration, and is usually accompanied with 
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12. A sudden rise in the barometer during a storm indicates 
that the worst is over. 

13. The greatest depressions of the barometer are aocom- 
nied by rain and galea from the south and south-west ; the 

test elevations by the noriii-west, north, and north-east 
ds. 

Although the barometer almost always faUa with the 
erly and rises with a northerly wind, the reverse some- 
occurs, in whicli case the southerly wind will be dry, and 
the weather fine, wMlat the northerly wind will be wet and 
violent. 

15. When the barometer sinks considerably, high winds, 
rain, or snow will follow ; the wind will be from the north- 
^^ ward if the thermometer is low for the season, from the eonth- 
^Hirard if the thermometer is high. 

^M 16. If, when the wind is from any point between north-west 
^"and north-east, the barometer fall and the thermometer rise, 
^ the wind will shift to the south. 

^H 17. If, when the wind is from any point between east and 
^^ south-west, the barometer fall, an iucrea.sing gale from that 
qviarter will enaue, which will be of shorter or longer duration 
I according as the fall is rapid or slow, 
^ft 18. Sudden falls of the barometer, with the wind from west, 
^^are frequently followed by violent storms from north-west or 
^^nortli, during which the mercury will rise to its fonuer height. 
^m 19. If a gale set in from the east or south-east, and the wind 
' veer by the south, the barometer will continue falling until the 
wind liecomea south-we.at, when a comparative lull may occur, 
ftfter which the gale will be renewed, and the veering of the 
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wind towards the nortli-wcst will he iotlieated by a rise of tl 
barometer and a fall of the thermometer. These gales, wbit-h 
ara accompauied by tmusually high tides and the beavit^st 
seas, are supposed to have a rotatory movement When a lull 
in the course of the atorra occurs, it is a sign that the centre of 
the revolving gale is passing over or near the place of obser- 
vatiou. 

20, If, after a storm of wind, the mercury remains stations 
fine weather, with the winds from the same quarter, will con^ 
tinae until the barometer begins to rise or faU, when a change_ 
may be looked for. 

Pldtluirteu. — This instrument, commonly known as th" 
rain-gaxige, determinea the auioimt of rain. The only obsei'va- 
tiona on this point were made at Sierra Leone and the Gambia, 
The rain-gauge coMisted of a round tin box with a groove at 
the t,op. The top is roimd, having a funnel inside, aud fits onto 
this gioove, which, when filled with water, forma a water valva 
The opening above is circular, and descends, funnel-shaped, the 
small ends turning up to prevent evaporation. The lower part 
of the box is sunk in the ground, or in a receptacle in a pillar 
nearly to the groove. The npper part is put in, and a glass 
vessel placed below the funnel to receive the water ; the glass 
is removed at 6 a,m. and at 6 p.m., the water taken out and 
measured in a glass vessel graduated to an inch and hundredths 
of an inch. One inch fall of rain signifies that on eveiy square 
inch of smfaco a heiglit of rain has fallen equal to one inch. 

I shall, in the first place, consider the various conditions 
physical climate, which takes into account its heat and col 
degree of salubrity, its humidity and draught ; then the i 
of Western Africa ; and afterwards, the inllueuce of the clima 
on diseases, — or medical climate. 

It must be confessed that philosphera have contended 
great deal as to the real extent to which climate is to be view* 
some regard it as " any space distant from the equator an^ 
polea ; another, as nothing more than a weU-aiTanged table 
tlie wind, of the thermometric, barometric, and hygi-ometr 
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a third, as liaviny reference solely to elevation abovo 
tlie level of the earth's surface ; a fourth, as couaisting only of 
the iutemal heat of the globe ; while a fifth, supposed to be 
better informed than the rest, an authority who ' seemed to 
liave been in nature's cabinet counciJ/ prououncea climate to 
be influenced only by latitude and local elevation, and allows 
it to be but slightly affected by any other causes." 

Malte Brun has given the following divisions, which I intend 
lere to adopt as the causoa of physical climate : — 

1. Tlie action of the sun upon the atmoaphere. 

2. The intcaior temperature of the globe, 

3. Elevation of the earth above the level of the ocean. 

4. The general incliaation of the surface and its local expo- 
sure. 

5. The position of ita mountaina relative to the cardinal 
points. 

6. Th« neighbourhood of great seas and their relative flitua- 

tiOQS. 

7. Geological nature of the soil. 

8. Degree of cultivation and of population at which a country 
has arrived. 

9. The prevalent winds. 
To these Sir Ranald Marten has added — 

10. Position in respect to the equator. 

1 1. Position in respect to large rivers ot lakes. 

12. Position in respect to forest 



For meteorological purposes I shall divide the West African Fnar scBHmf 
climate into four seasons, viz , the Rainy, HAi!Vb;sT, IIarmattjIN, 

fand SuMMEK. Tlie rainy season commences in May and termi- 
nates in September. On the Gold Coast and Bights we meet 
with two successions of rains, respectively known as the former 
and latter rains. The first terminates about the beginning of 

IJuly, and the second commences in August, and continues 
sometimes to the middle of October. In SieiTa Leone and tha 

[Gambia and Senegal, the rain commeucing in the latter part of 
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May continuea tu the midillw of Scptemljer ; it uDmniett 
later and terminates earlier. 

Rainy Season. — Near the equator, from th(j Gaboou ti» 
Cape Lopez, the seasons are divided into two, viz., the diy a; 
the rainy season ; the latter occupies the longest portion 
the year. 

The rainy season commences about the middle or end of 
September, and terminatea in the heginning or end of May; 
thus occupying the whole of what is the dry season in t 
Scnegambia region. 

About the middle or end of December the rains cease f< 
a abort time, varying from a month to sis weeks, and then 
recommence in the latter end of January or beginning of 
February, This period is called " the little dry season" and 
is the period when the sun is nearest the southern tropi 
As the sun again approaches the line, the rain.'} reconimetii 
and are at their height when the sun is on the line. Hei 
that is in the regions between the Gaboon and Cape Lopez, the 
hottest period of the year ia in tlie rainy s^son, the hot montl 
bemg December, January, February, and March. 

Before the little dry season the rains are lieavy, but they 
still more so after it, and severe tornadoes and thunder ston 
blow and roar during February, March, and April. 

Dhy Season. — The dry season commences in May oi 
beginning of June and terminates in September. The weather 
is now very cold ; the thermometer in the morning is so; 
times registered at 64° Fahr. At its commencement, the mo; 
ing and nights are cold, and the wind veers irom sonth-weat 
south. The sky is overcast ; " the wind," WTites Dr Chailli 
" on the coast, which had blown from the land in the mormi 
and from the sea by niglit, now almost turns into one s 
sea breeze, which blows strongly, especially in the aftemi 
and evening." This season is not interrupted by any sb 
rainy season. During this season there is very little dew. 

The harvest occupies September, October, and a part 
November ; it is earlier on tlie Gold Coast and Bights tli 
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other part. The Larmattan, a part ot" November, Decwii- 
aud January, and a part of I'ebruary. Sunimer, a part of 

Februaiy, March, April, and a part of May, 

In a medical point of view, we might divide the West 

African tropical year into three divisions — 

rl. The diarrhccal or dysenteric division. 
2. The febrigenous or malarious division. 
3. The congestive or pulmonic division. 
The first comprises the months of February, March, April, a 
of May, October, and part of November. 

The second, the months of May, June, latter part of August 
and September, 

The tliird, the latter part of November, December, January, 

z,, the harinattau months, a part of Juue, July, and a part of 
Atignst. 

In these divisions of the year T have attempted to particu- 
larise the disease most prevalent in each. During heavy rains, 
and in the harmattan, fever is seldom heard of, and when it 
does occur its attack ia generally mild, unless accelerated by a 
previous bad habit or undue exposure to malarious districts. 
The harmattan cold dry wind places a veto to the manifesta- 
tion of malarious fever on the S)'9tem ; it patches up all the 
malarious beds, bnt dries up large lakes or ponds sufliciently to 
allow them to generate malaria or to form muddy swamp. Fevoi- 
of a congestive nature might occasionally be protluced by its 
driving the blood from the suri'ace to the interior organs. 
During the rains the different malarious beds are so much 
inundated that they are incapable of generating malaria except 
when there is little rain, or in those countries where the fall 
of rain ia scanty, as on the Gktld Coast and a part of the Bight 
of Biafra, where remittent fever of a most dangerous typu 
sawctrmes occurs. In this section congestive diseasi'S are of 
frequent occurrence ; the natives suffer principally from aflec- 

n of the lungs, 

Tq the febrigenous auction there are seldom cases of pul- 

u 
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monary affection except those of long standing; there are 
sometimes sporadic cases of diarrhoea and djsenteiy, but fever 
is the most prevalent disease. 

In the diarrhoeal or dysenteric section the constant heat of 
the sun, and the effect of putrescent v^etable matter mingling 
with the drinking water, as well as water impregnated with 
animal life and faecal matter, lead to the most fatal forms 
of diarrhcea and dysentery. At Sierra Leone dysentery is an 
occasional disease and seldom proves fatal; but sometimes comes 
on epidemically, when it is very fatal ; whilst on the Gold 
Coast, the Bights of Benin and Biafra, and the Grambia, dysen- 
tery and diarrhoea are frequent in occurrence and dangerous in 
type. 

I must here, however, premise that in considering the climate 
and meteorology of a coast-line of more than 3000 miles, many 
variations in the season and meteoric phenomena will be 
observed as we proceed from one place to the other, but I shall 
endeavour to make that due correction and allowance which 
will be found necessary in treating the various phenomena 



CHAPTER 11. 

ACTION OF THE SUN UTON THE ATMOSPOERE — TEMPEKATOBE 
OF THE AIR. 

The changes in the temperature of Western Africa must be dunRM- 
regarded in two broad lights^ viz., perwdical and non-perio- 
flical ; in the former we have to consider the position of the 
'diflerent places with respect to the sun; the difference between 
the temperature of the coldest and the hottest months, giving 
the amplitudes of the daily or yearly fluctuations. The Tion- 
periodic changes are caused by shifting winds, clouds, rains, xon-prno 
radiation, and evaporation. 

In Western Africa the temperature of the air is at its lowest "*">■ 
at 4 o'clock A,M., and at its maximum at 3 p.m.j from which it tiiirngM. 
gradually beghis to fall until 4 a.m. ; and since the heat of 
climate does not depend only on the immediate effects of the 
rays of the sun, but on their continuous operation, this forms 
the daily periotlic changes in the tempenilure of the air. 
These changes are less in the sea coast towns than in the 
interior, and greater in elevated positions than on the sea level. 
Thus they are greater in Leicester Mountain at Sierra Leone 
than in Freetown ; greater in the Catoer»x>n Mountains than 
at Lagos ; and in the Aquapim Mountains than at James' 
Town, Accra, 

The coldest month in Western Afriea, as a whole, is in vcuviy 
January ; this is particulaily to be noticed in places where the ciimne*. 
harmattan wind ia regular, such as Sierra I^one, the Gambia 
and Senegal ; but on the Gold Coast and the Bights of Biafrii 
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and Benin, the harmattan seldom lasts more than a few da; 
and consecLuently we cannot regard January aa the cold 
moath : from actual observation, I might safely say that Sep- 
tember is the coldest month in those regions. | 

In Senegal and the Gambia the hottest month is April, 
the hottest days being from the 23d of April to the 2d May. 
In Sierra Leone and Liberia the hottest days at* between the 
20th February Eind the 1st March, and on the Gold Coast and 
Bights in the middle of February. The coldest day in Sene- 
galj the Gambia, and Sierra Leone, is between the Ist and 6th 
of January. On the Gold Coast and Bights the coldest day is 
in the beginning of September. 

Of the British possessions, Gambia, in its geograpliical posi- 
tion, is situated in 13° 40' north of the equator, Sierra Leone 
or Freetown in 8° 29' N"., Cape Coast in 5° 6' N,, Lagos in 
6° 24' N., Cape Lopez 36' 10' S., the utmost southern limit' 
of Western Africa. It is a known rule, that the nearer a place 
is situated to the equator the hotter it must he, although cer- 
tain local non-periodic causes can modify it At all these 
places of the British possessions which I have named, the rays 
of the sun at noon fall vertically or perpendicularly for two 
months of the year, or at an angle which deviates from a right 
angle by 3|° at the utmost reckoning; the geuei-al rule being 
that all places situated at 23 J° on either side of the equal 
receive the sun's rays vertically at one period of the year. 

The climate of the Gambia, Senegal, and the Casamaoza, 
when compared with other pails of the coast, must be regarded 
aa extreme and excessive, the ampUtnde of the yearly fluctua- 
tions and imdulations being greater than at any other part. In 
1865 the thermometer fell in the beginning of January oo 
land to 64" F., on the 22nd December it was 63°, while in 
April of the same year it went up to 111' — an observation 
which no other part of the coast wiU present. The climate of 
these other parts may be regarded as limited, being in a great 
measure equable, presenting only limited yearly variations. 

The temperature of the air depends — • J 
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1. On the inclination of solar rays to the surface of the 
earth. 

2. On the distribution of land and water. 

3. The condition of the country whence proceed the pi"e- 
vailing winds. 

4 Thti neighbourhood of sea, rivers, and lakes. 
5, The elevation of the land. 

M. Cotte has laid down the following axioma for our guid- 
ance in the consideration of temperature :— 

1. The extreme degrees of heat are almost everywhere the 
same ; this, however, ia not the case in regard to the extreme 
degrees of cold. 

2. The thermometer rises to its extreme height oftener in 
the temperate zones than in the torrid zone. 

3. It cbangea very little hetween the tropics ; its variations, 
like those of the barometer, are greater the more one prcweeda 
from the ec^uator towards the poles. 

4. It rises higher in the plains than on the mountains. 

5. It doea not fall so much in the neiglibourhood of the sea 
as in inland pai-ts. 

6. The wind has no influence on its motions. 

7. Moisture has a peculiar iniiuence on it, if followed by the 
wind wMch disperses it. 

8. The greatest heat and greatest cold take place about six 
weeks after the northern or southern solstice. 

9. The tbeniiometer changes more in summer than in 
winter, 

10. The coldest period of the day ia before sunrise. 

11. The greatest heat in the sun and in the shade seldom 
takes place on the same day. 

12. The lieat decreases with far more rapidity from Septeni- 
r to October, than from July to September {i.e. in temperate 

climates). 

13. It Is not true that a very cold winter is the prognostic 
of a very hot summer (not a very cold harmattan, or exces- 
fiive rain-fall, the pi'ogtiosia of a hot summer, Authffr). 



E««ct of hot The efi'ect of great heat in shade, ia in the first place to pro- 
duce a moat depressing effect oa the nervous system, interfer- 
ing with the action of the stomach ; and from the rarefaction 
of tlie air with respiration. There is greater waste of tissue 
from tlie direct effect of heat, and the urine is always loaded 
with Hthateg. 

Dr Parkes haa given the following as the effect of high 
atmospheric temperature in shade on Europeans, residing or 
passing into the tropics : — 

1. The temperature of the body does not rise greatly — ^not 
more than "5 or 1^ F. (John Davy) ; ftom 1" to 2 J° and 3° 
fEydaiii and Brown Sequard), The temperature of the body 
is the result of the opposing action of two factors — lat, of 
development of heat from the chemical changes of the food, 
and by the conversion of mechanical force into heatj or by diiectj 
absorption from without ; and, 2nd, and opposed to this, of 
evaporation from the surface of the body, which regulatea in- 
ternal heat. So beautifully is this balance preserved, that the 
stability of the animal temperatm-e in all countries has alwap 
been a siibject of marvel If anything, however, prevents this 
evaporation, radiation and the cooling eflfect of moving wind 
cannot cool the body snflRciently in the tropics. Then, no 
doubt, the temperature of the body rises, and the extreme dis- 
comfort always attending abnormal heat of body commences. 
In experiments in ovens, Blagdeu and Fordycebore a tempera 
ture of 260°, with a small rise of temperature (2^" F.), but 
the air was dry, and the heat of the bodies was reduced by 
perspiration. When the air in ovens is very moist and evapora- 
tion is hindered, the tempemtui-e of the body rises rapitUy.* 

2. The respirations are lessened in number (Ludwig) iu 
aninmls subject to heat, and the same is believed to hold good 
iu the tropics. If so, less carbonic acid, and, presttmably, less 
water, are elimiuated. (WTien the weather is extremely hot. 



• Eveji "* tr. 8= F. Ludwig " Lphrb. tli.r PhyB." Seeond mlititm. b. 
7:ti>. 
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id liut winds are blowing, the author has observed the respira- 
tion to be often stifled, and conaiderablj below the standard ; 
the aathor has known it to be as low as 15 in a minute). 
3. The heart's action is somewhat increaaed in frequency, 

frhaps not in force, in new comers, in tropical cliraatea. 
4. The digestive powers are somewbat lessened • there is less 
appetite, less desire for animal food, and more wish for cool 
fruit (and cooling drinks in abundance, -^1 uthor). The quan- 
tity of bile secreted by the liver is not increased, if the stools 
are to be taken aa a guide (Marshall in 1819, John Davy, 
Morehead, Parkes), though Lawson believed that an excess of 
colouring matter paaa«s out with the atools ; nothiag is known 

^f the condition of the usual liver work. 

^ 5. The skin acts much more than usnal, and great local 
hypenemia and swelling of the papiDae occiir in new comers, 
giving rise to the familiar eruption known as "pticklp heat." 
In process of time, if exposed to great heat, the skin suffers 
apparently in its structure, becoming of a sb'ght yellow colour. 
from, probably, pigmentary deposits in the deep layers of the 
cuticle. 

6. The ■urine ia lessened in quantity (and this is caused by 
the exceadve activity of the sudorific glands, AutJujr}. The 
ureA is lessened, aa shown by experiments in hot seasons at 
home, and during voyages (Dr Forbes Watson and Dr Becher.)* 
It is not yet certain whether this is simply from lessened food. 
The pigment has been supposed to be increased (Lawson, the 
Aulhor), but this is doubtful. The chloride of sodium is 
lessened, the amount of uric and phosphoric acid is uncertain 
(the uric acid is increased, AuiJior), 

7. The effect on the nervous system is generally considered 
as depressing and exhausting, i.e., there is less vigour of mind 
and body. But it is undoubted that the gTeatest exertions, 
both of mind and body, have been made by Europeans in hot 

lates. Eobert Johnson thought as much work could be 



* ProcdcJitigd !>!' t!io Rojal Society, IS^'l. 
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got out of men in hot as in temperate climates. It ia pr 
that the depressing effects of heat are nsost felt when it is com 
bined with great hiuiiidity of the atmosphere, ao that evapora- 
tion from the skin, and consequent lesseniug of bodily heat, is 
partly or totally arrested. 

To which may be added — 

8, Excessive secretion of the sudorific glands, with an in- 
crease of the solids of the sweat, especially the chlorides. 

1 must now give the thermometrical observations which 
have been made ; and to those who have not beea acquainted 
with the different scales used in science, I may here state that 
there are four in daily use, but for my observations I have 
employed that used in England ; — 

Fahnnheii's BeaJc, the freezing poiot of which is regiBtered 
at 32*, and the boilmg point at 212°, 

Centigrade Scale is that used in France, and amongst most 
of the Continental nations ; the fi*eezing point is placed at zero 
(0°), and the boiling point at 100°. This is the moat 
vcnieut scale. 

Reaumi^r's Scale is that used in Russia ; the freezing po. 
is at zero, and the boiling point at 80°. 

Be L'isk's Scale is very little used; the boUing point 
placed at zero, whilst the freezing point at 150°, 

To find the corresponding point of each of the four scal( 
we have to consider 1 degree of Fahrenheit to be equal to 
Jths of a degree of Centigrade, to Jtha of a degree of Eeaumur. 
and to |ths of a degree of De Lisle, and by arithmetic calcula- 
tion the quotient will be very easily found. 

The mcLciimim, medium^ and jnimiwum uf the three daily 
registers are uoticed, and I may here remark that the medium 
gives the continuous metbuni observation dming the whole 
month, and not the difference between the maximum 
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minimum. 
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Gold Coast, Anamaiiae. 

Jantmry 1860. 

Thermometric Beg^ister. 



60 J and, tliennoine. 
11th, 82" >ri«lt-b«r. 



TMtua^ 18W. 



MAxmoH Obsbbtiations. — Mominfj~~\s,i and 12th, 
nth, and 13th, IT. JVoos— 2iid, 10th, and 12th, 80°; 
£i'eK.'ng— .3rd and 12th, 80°. 

Medium OB3ERVATioNa.^ifyfK«jj? — 4th and lOtli, 77°. iVixw* — 
+th, 81". Ei-ening—^ih. and 7th, 77°. 

MixiMUM OeeEBVAtioSJs. — MonUng — 7tb, 73°. Noan — 5th, 79^ 
Event itg-^^ih., 76°. 

^mar&«.— Thundered sBverely on Uie afternoon of the 2nd, direc- oenmii 
tion S.W. byS, ; alightly on the 1st. It was cloudy on the let '""'"- 
towards E. and K.E; on the 11th during tho day and night; only 
in the day on tlie 20th, and in the night on tho 22nd and 29th. It 
rained on the 16th and 30th, There was a halo around the moon 
on tho 3rd, extending about 2" to 3". On tho 4th, Sth^ and 6th 
tho hannattaii wind blew very severely at 11 p.m., when the ther- 
mometcr was placed outside, it fell 10° in a few minutes; there was 
a heavy haze all over the horiion on the 5th and 6th, The thet- 
mometer in tho sim during the blowing of tho hwmattan wind was 
89°. The wind was S.W. and S.W. by S. mostly in the afternoon. 
On the 4th, 5th, and 6th was N.E. and E.N.E.; during a severe 
blow of the harmattan the barometer rose conaiderably. 



M'Cabtht's Islamd, Kivee Gambla. 
January 1865. 

Therwom^ric Regkier. 

Maximum OnsERVATiONg. — Morning — 24th and 25th, 74°; 28tli ohi.er»iiu<jn», 
and 30th, 73°. M-oh— 23rd, 95°; 24th, 26th, 27th, and 29th, 94°. ^'*** 
Eoemjt{f—23Td, 24th, 2Gth, 27th, and 28th, Wi 2&th and 29th, 
96°. 

MKDrtiM Obsebvations. — J/oTOJ«(/— 6th, 9th,and 10th, 69°; 4th, 
68°. iVwo?i— 3nl, 9th, 20th, and Slat, 88"; 6th, 87°. Evening- 
let, 9th, leth, and 19th, 91°; 3rd and 8th, 90°. 

MisxMCM OnsETtVATiuNH. — MomtHff- — 2ud, 64°. Nomi — 14th, 81°. 
J^WHtwiy— 14th, 82°. 

Heiiiarfis.- — Most of the mornings cold imd foggy ; ^-^ i^tid .N,E. 
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windB were the prevailing winds-^ — sometimes hot and sultry. Clon 
on the 12th, 13th, 14th, 18th, 19th, 20th, and 22nd. It thtindered, 
with lightnings on the 12th from 4 to 7 p.m.; on the 14tb at 5 p,it 
Beat of the month the weather wag line. 



January 1866. 



rW^ 



The average thermometric observation in the morning was 71 
at noon was 83^709, in the afternoon or evening was 86°-838 j the 
mean of the month was TS^'Di. 

Maximum Ob8ebvation8, — Morning — 33rd and 30th, 77". Noon 
—31st, 91°^ 29th, 90°. Evemns—SUt, 95^; 29th, 93". 

Medium OuaKRVATtONS. — Munn'ng — 2nd, lOth, 11th, 12th, 21st, 
24th, and 28th, 72°; 5th, 16th, 22nd, 25th, and 2Gth, 71'. 
Nooji—2nd, 7th, and 16th, 83°; 3rd, 15th, 17th, and 23rd, 82'. 
Evenmij— 2nd and 7t,h, 86^; 1 8th, 85°. 

Minimum OuBEavATioNs, — MornliKj, 8th, 64°. Noon — 14th, 73", 
Emtmvj—Uih, 78''. 

Remarls. — The prevailing wind was N.E.; there was a strong sea 
breeze on the 7th and 8th. It wa.-} cloudy in tiie mornings from 
th& 9th to the IGth ; on the 21et, 22nd, ^Srd^ and 30th; and on 
evening of the 24th, It was fine the rest of the time. 



ThbbjioiibtbigalObservatios-3foh.Tantiary 1863, 18C4, 1866, anb 

1866, TAKEN AT M'CaBTHY'S l9L.\SD, ElVER GAMBIA- 



DATS. 


18R». 


1B&4. 


1865. 


1866. 


TA.it 


NlKKL 


4P.K. 


7 a.m. 


Kixin. 


*r.». 


1 KM. 


Noun. 


itM. 


TAJt 


Koon. 


ir^ 


1 


70 


83 


86 


72 


85 


*^^ 


67 


89 


91 


73 


84 


87 


2 


72 


82 


m 


72 


86 


87 


64 


89 


9S 


73 


83 


86 


3 


73 


BO 


84 


69 


85 


88 


66 


BR 


00 


70 


82 


89 


4 


eg 


m 


83 


tiS 


87 


88 


68 


m 


94 


69 


86 


92 


5 


72 


83 


88 


72 


87 


88 


73 


m 


0A 


71 


85 


88 


6 


78 


m 


64 


72 


88 


88 


69 


87 


93 


70 


88 


89 


7 


78 


S4 


m 


70 


86 


89 


69 


84 


89 


67 


63 


80 


8 


75 


86 


87 


70 


86 


89 


70 


H5 


90 


64 


77 


83 


9 


68 


84 


85 


68 


85 


89 


69 


88 


91 


70 


80 


83 


10 


70 


84 


8B 


71 


84 


87 


m 


85 


88 


72 


80 


82 


11 1 


70 


88 


89 


70 


80 


86 


70 


85 


83 


72 


77 


80 


IS 


77 


00 


S3 


08 


8*1 


86 


73 


86 


8S 


72 i 


80 


SS 


13 


73 


8fi 


87 


C6 


83 


86 


73 


83 


84 


74 


80 


82 


14 


72 


88 


90 


67 


83 


87 


73 


81 


82 


70 


73 


78 


15 


74 


80 


90 


70 


89 


• •• 


71 


84 


86 


69 


82 


88 


16 


76 


88 


91 


■ «■ 


86 


i** 


71 


89 


91 


71 


83 


88 


]7 


74 


89 


91 


76 


87 




7S 


89 


92 


70 


82 


88 


18 


76 


90 


91 


.„ 


... 


89 


73 


91 


92 


69 


80 


85 
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Thbbmometrical Obsbrvattons for January 1 863-1 866 — continued. 



lUTHL 


isea 


18G4 


IseSL 1 186B. 


7*.U. 


Koco. 


4r.ll, 


1 

Ti.ll:. Noan, 


ir.«. 


7A.»t 


Noon. 


4r.iL 


Ji-m. 


Noon. 


4^.... 


19 


74 


90 


91 


74 


90 


92 


72 


91 


91 


69 


78 
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SO 


78 
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93 


65 
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92 


73 


88 


93 
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84 


SI 


77 


91 
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76 


89 




71 


91 


94 


72 


81 


84 


£2 


78 


89 


90 


72 


88 




71 


92 


94 


71 


84 


87 


23 


79 


91 


93 


**« 


89 




72 


95 


98 


77 


82 


90 


24 


80 


88 


90 


74 


86 




74 


94 


98 


72 


86 


89 


25 


78 


89 


91 


72 


89 




74 


92 


9S 


' 71 


85 


90 


1 26 


76 


88 


90 


72 


90 


9& 


72 


94 


98 


71 


86 


90 


1 27 


74 


87 


89 


69 


90 


..• 


1 72 


94 


93 


72 


87 


92 


28 


76 


88 


SO 


71 


93 


93 


73 


92 


98 


72 


87 


91 


Sd 


80 


88 


90 


73 


91 


92 


! 67 


94 


96 


74 


90 


93 


30 


76 


88 ' 


90 


70 


91 


93 


73 


91 


95 


77 


88 


90 


31 


78 


87 


90 


71 


85 


88 


67 


88 


m 


74 


91 


95 



At Sierra Leone, in 1820, the 7naximum observation was 80° ; 
medium, 80" ; minimum, 79°. 



Slave Coast, Bight of Benin — Quittah Station. 
February 1860. 

MAXiHim 0B8RRVATI0N& — Momiuff — 3rtl, 6th, 7th, 14th, 22n(l, 
23rd, and 29th, 84° ; Ist, 7th, and 8th, 83°. iV^oon— 17th, 90° ; 7th, 
9th, and 27th, 89° ; 24th and 28th, 88°. l?<;eM%— 16th, 23rd, and 
26th, 86° ; 4th, 85°-25. 

MsDinM Obsertations. — Morning — 15th, 80°. Nom. — 2nd and 
25th, 87°. Evening— iBt and 28th, 85°. 

MiNiMDM Observations. — Morning — 16th, 78°. Noon — 12th, 
84°. Evening— 9iii, 79°. 

Remarks. — ^Thundered on the 10th ; direction "W.S.'W. and N.W. ; 
on the 17th slightly N.E. ; and on the 26th, EN.E. It was very 
hot and sultry on the 4th, 7th, 17th, 19th, 24th, and 27th. 
Cloudy during the day on the 3rd, 8th, 9th, 18th, 22nd, and 23rd ; 
and during the evening, that is, from 7 p.m. to bed time, or to 10 
P.M., on the 7th, 10th, 14th, 16th, 17th, 19th, and 26th. Slight 
hannattan was felt on the morning of the 5th, there was in conse- 
quence a haze round the visible horizon. Severe lightning towards 
a.W. by N. on the evening of the 4th, 14th, 17th, and 18th; W. 
and S.W. on the nights of the 1 2th and 20th ; E. during the day on 
the 22nd, 23rd, and 29th. Sea breeze blowing generally S.W. by "W. ; 
conuneuces on the let, 2nd, 3rd, and 26th, at 9 a.m. ; on the 6th, 8th, 
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yth, lOth, ISth, 16th, and 20th, at 10 a.m. ; on the 5th, 7th, 17th, 
I8th, and 19th, at 1 ngga; on the 'tth, I3th, Uth, 2lBt, 23Td,aiiJ 
24th, at 2 P.M. ; on the? 22hd, 27tlx, 28th, and 29th, at 3 p,«. 

H.B, — In these ohservations I have not reckoned the fractions 
uf an hour. 

M'Caethy's Islaot>, Er\i:H Gambia. 
Fehruary 1865. 

MAitMDM OTSAEWiKiios^.^Moming — 18th, 83°; I9th, 80°. Nom 
—1 7th, 98" ; 1 8th, 97° ; 9th and 20th, 96°. Evemug—l 7tb, 102° ; 
18th and 20th, 100°. 

Medium Observations. — Morning — 12th, lith, and 15ih, 75°; 
13th, 24th, and 27th, 74°. Noou-^ZrA^ l&th, 21 st, and 22nd, SS" ; 
4tli and 28th, 91°. Eeening — 11th and 22nd, 96° | 5th and 10th, 
95'. 

MiyiMDM Observatiostb, — Momhtg — Snd, 66°, Noon — 26th, 86°. 
Em7untj—Mih. and 27th, 89°. 

Ibimavli^. — The prevailing wind was N.E. Very svMrj at noon 
and afternoon during the whole of the roontK Very foggy and 
cloudy on the 24th, 25th, 26th, 27th, and 28tb. 

Fehniary 1866. 

Maximum OBSERVAtiONa. — Morning — 2nd, 77°; 17th and 22nd, 
76°; let, 6th, Uth, 15th, aist, and 28th, 76°. JVooii— 15th, 91°; 
2nd, 4th, 13tli, Uth, 16th, 2 let, and 26th, 89°. Eixning~-m)i, 
%r; 13th and 22nd, 96". 

Medium OBaBRVATioNs. — Morning — 7th, 10th, and 26th, 74°; 
3id, 5th, 9tb, 18tb, 19th, 23rd, and 28th, 73°. Mwn— 6th, IStb, 
and 19th, 86° ; 23rd, 24th, and 25th, 85°. Evming— 12^ and 
27th, 93", 

Minimum Observations. — Momivg — 14th, 70". Noon — 20th, 
83". Eet.mmj—Q\.\i, 89", 

Rumiitks. — The "wholo of the month was fine ; fi^om the l«fe 
the 1 2th N.E. and E, wind blew all day. In the rest of the month, 
dming a part of the day towards the afternoon, S.W. aea trex-ze 
blew. It was cloudy on the 28th. Tlie average thermometrical 
cibaervations in the morning was 73"-464 ; noon, 87''"571 ; evening, 
92°'642. Tlie mean of the month waa 83°*05. 



th, 
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Xbkhmombtiucal Observations for Febrdart 1863, 1664, fd65, ^^^| 


^Hfa AND 1866. BlVKR Gambia. 


^M 


DATS. 


1863. 


1864. 


186B. 


i86a 


^ 




UlM. 


¥lwn. 


4P.K. 


I^n. 


Noon. 


4 P.M. 


Ta.i(. 


NWD. 


*r.M. 


Ti.K, 


Nooq, 


ifM. 


1 


76 


88 


90 


76 


9S 


93 


67 


89 


93 


75 


88 


n 


^^^H 


S 


78 


87 


89 


73 


+ « * 


... 


66 


88 


93 


77 


89 


99 


^^^H 
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■At Siena Lwne, in 1320, the maacimian thermametric obeerratio 


^^^1 


waa 87"; the ineJinni, 80'; the miuimmn, 80'. Tliere was very ^^H 


little sea breeze ; mouth was Lot and aulti^-. Two tomatoes in ^^^| 


the course of the moQth. ^^^H 


^^^^_ SiAVi: Coast, Bight of Benin. ^^H 


^^^^ . March Um. ^H 


■ Maximum Observations.— JtforMraj?— 19th, 80° ; 8th, 10th, I8t,h, ^^H 


20th, 31ttt, and 26th, 84°. JVt««— 10th, 20th, and 27th, 89°; ^^M 


10th and 16th, 88", Eeen in ff—lQih, 12Lh, 19th, 27th, and 30th, ^^1 


BT^rd, 7th, 22nd, and Slst, 85°. ^^M 
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Medium UBSEBVATroNS. — Momiwf^'22ad, 27th, and 29th, 
Noon~2ufi, 8th, 12tb, 13th, 14th, 16th, 25lh 2r>tli, aud 30th, 87", 
Eveni/iy— 8th, 14th, 15th, 16th, 22nd, and Slat, 64". 

MiNiMDH Obsehvatioks.— J^/(^rrttV((/ — 23rd, 8". Noon — 14tli»nd 
21st, 84*", Evenimj—iUt, 81°. 

Remarks. — Thundered iu tlie afternoon of the 7th j on the evening 
of the 11th, direction E. and JS^N.W. ; 16th, noon, N.K by J^. 
and N. ; 19th, afternoon, W.N.W; 22nd, afternoon, N. ; 23rd, in 
various directions; 30th, morning, E.M'.E., S,E. ; 31st, afternoon, 
various directions. Lightning on the 5th, evening, JT-W. bj N, j 
7th, if. and KE., E.; Uth, evening, E.N,E. ; 13th, K. ; I6th, 
evening, N. and E.N.E. ; 28th, evening, E.N.E. Tornado, I3th 
(\\-ith rain), 20th, ami 31st. Rained on the 6th at 7 f.m, ; lltji 
aud 13th, iu the evening ; 20th, during the night; 3 1 at, afternoon, 
whoa it was dark all over tlio horizon &om W, ; evening, 8. to E. 
The occurrence of sea breeze varied greatly, aonietimes at 10 a.m., 
sometimes ut 1, 2, or 3 o'clock. Very sultry on the 14th, 18th, 
21st, and 25th. 

River Gmibia. 

March 1865. 

Maximum Observattoks.— J/brfu'iiff— 2nd, 83°; 5th and 30th, 81°, 
AWh— 23rd, 100°; 24th, 99°. ^wwin^— 23rd, 104°; 22nd and 
24th, 103". 

Medium fissEBXAriQS&.'—Momiiiff — 4th, 8th, 10th, 21st, 22aii, 
24th, and 28th, 78"; let, 11th, I7tli, and 19th, 77°. No(m~5t\ 
7th, and 9th, 115°; 3rd, 4th, 13th, 16th, and 29th, 94^ Evmiing— 
4th and 15th, 97°; 1st Euid 20th, 9C°. 

Minimum Obbbrvatioks, — Morning — 15th, 72°. A'oow— 27tJi, 
90". Eveuing—U, 93°. 

Mejiurrfc^. — It was dark and cloudy on the lat, 2nd, 3rd, 26th, 
27th, and 28th. Strong Jf.E. hot wind blew nearly all the month 
at noon. Foggy on the river in the tuoming of the 20th. The 
average temperature in the morning was 77°-8; at noon it was 
95°'32 ; in the evening It was 99", The mean temperatwre of the 
month was 88''.4, j 

March 1866. I 

Maximum OBaERVATioss. — Morning — 21fft, 84°; 24th and 27tb, 

83'. i\"oon— 19th, 24th, and 3l8t, 96°; 20th, 28th, and 30th, 95°. 

Etvmng~-2it\i, im"; 25tb and Slat, 100*". 

Medium Omehvatjonb. — Momin(j—Si\ 9th, 17th, and 28th, 77'; 

nth, 76", Naon—Uh, 10th, and 17th, 90°; 11th, 89". Evtn- 

in^— 3rd, 9tli, 10th, aud 17th, 96°; 8th, 95°. 
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uuw OssERViTioss. — Motiiing — loth, 70*. Noon — 14tli, 
EveniHg—Ut\ 86°. 
Remarks, — Cloudy on the morning of tho 1st. In most of the 
mornings and afternoons, N., N.E., and E, wind blew, On the 
erening of the 10th it blew from S.W. by S. ; on. afternoon of 12th, 
from S.W. ; on the ISth, S.W. by S. ; at night, N. ; on Uio morn- 
ing of 18th, KS.E. — evening, gtrong S.W. ; afternoon of 19th, 
U.W. by K. On the 20th there was a beautifol network of pic- 
turesque clouds; on the 2Sth, morning was sultry, the afternoon 
hazy. 

raEnuoMETOiC4t Obsehvations FOfl Mahcb 1863, 1804, 1866, 1&G6, 
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At Sierra Leone the maximtini thermometer in March was HG" ; 
medium, 80°; minimum, 79°. lliere wfts no regular sea bteeze ; tliQ 
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prevailuig wind was from N.N.W. 
and sultry. 



Tlie month was generally ho 



Sla¥E Coast, Bight of Benik. 
April 1860. 

Masihctu Obsehvatioss. — Morning — 13th and 15tli, 84"; 2nd, 
6th, 1 4th, and 2 1 et, 83°. A'bw/t— 1 3th, 89° ; 11 th, 88"". Evening— 
let, 5th, 16th, 19th, 20th, 2i5th, 26th, and 29th, 87". 

Medium Observations. — Mvmmj — 1st, Srd, and 12th, 82'. 
.ATooB— 14th, 87- -45. Evening— lbi\ 16th, 19th, 25th, and 29tli, 
84'. 

Minimum Observations. — Morning — 28th, 79°, Nonn — 4th, 83°. 
Evening— Uh, 7th, 9th, 10th, 22nd, 20th, and 30th, 83", 

Metnark^. — Thundered in. the night. Wind on the 1st, S.W hy 
W. ; 3rd, noon, W.S.W. ; 6th, evening, E.N.E. ; 18th, night, S.W. 
by W., W., N.W., evening S.W ; 23rd, at 6 a.m., S.K ; 25tli, day, 
N.K.E. Lightning, very vivid flashes on let, N.W. by N. in 
evening ; 2nd, night, N. ; 3rd, night, S.R and W.S.W. ; 6tli, 
S.E. by S. I S. at firat, hut aftenvarda hecame general ; 9th, dar, 
N.W.; 11th, day, N., N.W., and W. ; 13th, day, N. ; 18li, 
forked, night, N.E., N., S.W., and S. ; 25t.h, >f.N.E. Tornado on 
Ist, at night; IGth, day; 18th, very severe, night; 21st, aftemwiL 
Eained on the 1st, night ; 2nd and 3rd, in the night ; and on the Cth, 
in the day, very aevore, and laijted for fonr hours ; 18th, min lasted 
one hour and a half; 21st, aftomooii, two hours; 25th, cominenced 
at 11, and terminated at 1.30; 27thj very heavy, day. There ivaB 
great uniformity in the temjjeratuiu during the day on the 4th, it 
heing 83° from 10 a.m. to 6 p.m. ; the evening was very hright mid 
clear on the 6th and Cth. The day dull, cool, and pleasant on the 
7th, 14th, and 20th; hot and sultry on 8th. Wind on the 11th, 
morning, S.W. ; noon and evening, S.W. hy S. ; 13th, morning, 
S.^ — afternoon and evening, W.S.W. ; 14th and 16th, S. ; 24lh, 
E. and N.K Beautiful sunaets commenced on the 25th. During 
the tornado of the 2l8t, tlie oiione in the atmosphere increased 4°'3U, 
Very foggy on the morning and evening of tlie 29th and 30th. 



RivEB Gambu. 
April 1864. 
Maximum OBaenVATiONS.— Jfomtn^— 16th, 85 



35th, and 26th, 101= 
28th, 103'. 



Emm}ig'~'26th, 104° 



Noon — 21st, 
15th, 25th, 27th, and 
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Ubon—li 

toe therm 



OBaEKVArioNs, — Mut'iitmj — 5th, 6th, 23nd, 24th, and 
aSlh, 80°. Noon— l^th and 30th, 96°. E>}enhi^—22nA, 97°. 
HimHCU Obsekvations. — Moruing — 1st, 9th, llth, and 23rd, 75'. 
1 2th, 9r. Evetiing-^nth and 23d, 95°. 
irft«, — Eainwl on 12th at 7.30 a.m. On the 2nd, at 9 p.m., 
- thermometer was 89°; 4th, at 10 p.m., 89"; 8th, at 10 p.m., 81°; 
15th, at 6 P.M., 100"; 25th, at 10 p.m., 95*; 26th, at 7 p.m., 99^ 
It was cloudy on the 19th. 

kM'CARTHT's Island. 
April 1865. 

Maxtmuh OBSTRTATiosa. — Monilng — 12th and 28tii, 86" ; 29tti 
and 30tb, 85°. JVbo?*— 27th, 103° ; 28th and 30th, 102°. Even- 
»By— 30th, 110"; 27tliaDd 28th, 108^. 

Medium Obsebvatioks. — Muming — 1st, 4th, 14th, ISth, 17th, 
and 23rd, 82''; 3rd, 9th, lOth, and 24th, 81". NoQn—5lh, 15th, 
irth, and lBth,95'' ; 16th, 20th, 23rd, 24th, and 2r)th, 97°. Even- 
ing— 2lst, 106°; 4th, 6th, I5th, I7thj 18th, 22nd, 24th, and 26tli, 
103°. 

Minimum OdserfatioN8. — Moniing — 19th, 76°. Noon — 19th, 
93°, £y<5«*H^— 13th and 19th, 93". 

Reniarks. — Strong winds verj- provalont ; no register kept of the 
directaon. Very cloudy on the 10th, Uth, 1 2th, and 13th. The 
ATentge temperature in the morning, ST'G ; noon, 98°; evening, 
I02"'56, The mean temperature of the month was 92''*08. 
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TiiERMoMBTiucAL Observatiokb FOR 1863, 18R4, 1865. 
River Gambia. 
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TaERMOMETfilCAL 0B8EB¥ATlO?fH FOE 1863-1865— fO/i/rnU«/. 
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At Freetown, Sierra Leons, in 1820, the mojrimum thermometer 
was 84°; the nmJium, 81"; and mmimu?n, 79°, The wind was 
from 8.W. to JI.W. ; the weather generally fine. 

In 1860, in the firat week ending Friday the 5th, the mar mum 
observation waa 84°; mediurn^ 79 -8°; minimum, 77". The weather 
was wet on the third and fourth weeks. 



QoiTTAH, The Bights. 
May 1860. 
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AIaximuu Oeservatioks. — Momiitg — 6th, ST-IO; 4th, 5th, an4 
22nd, er. iVMB— 1st, 86°; 8th, 1 1th, 12th, 18th, 19th, and 22nd, 
85°. M'enmg—lBth, 8C°; i2th, 83°-40. 

Mbdicm Obsebvatioms. — i/o?-Minr^— 22nd, 78°*40. Noon — lOth, 
B3°m. £venm(j~mh, 82°-10. 

MiNLMUM Observations,^ — Momhig — 26th and Slst, 78°. Noon — 
Uth and SUthj 80°. Evenimj~Ui\ 78°. 

Remarhs. — SeTero tbunder-atorms on the 9th at 3 p.m. ; direction, 
N"., N.K by N., and S. W., zenith ; murmui'ings of thunder on If,fi 
Tornado in the evening with no thunder, but lightning in E.N.&, 
and S.S.W., on the let. Eained on the Ist in the eveuing and 
night ; 3rd, at night ; 4th, alight drizzle in the morning ; 9th, veiy 
heavy, and lasted for thriie-ijuaitera of an hour; 13th, hea\'j-, with 
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1 winds at night ; 20th, evciimg ; 2l8t, slight drops ; 23r<i, Leavy 
day and night; 24th, slight drizzle in morning; 27th, slight 
drizzle. Wind, 6th, morning, due E — afternoon, B.S.E. ; 7th, 
S.S.E. all day ; 8th, morning, W,— afternoon and evening, H, ; 9tih, 
morning, W, — afltraoon, S.E by S. ; lltb, Toiy strong, S.W. ; 
IGth. S.W. all Jay; l«tb, W.S,AV,; 27tli, i^W. ; 29th, W.aW.; 
3Dth, S.S.W, ; Slat, N.N.E., morning— S.S.W. rest of the day. 
Beautiful eimset on the 15th of a light red tint ; very beautiful on 
the 26th, consistiag of bright light red, deep red, light tuid deep 
blue, intenae yellow, and light and deep plate colour. Bain bow 
observed morning of the 5th; dirnction, S.W. by W. ^ W. t<i 
N.N-W. Ozone; there was no ozoae in the atmosphere on the 
nth and 13th. No cload on the 8th, 12th, 15th, and 2Gth, 
morning; 12th, Uth, 17th, and 25th, noon ; 8th, 13th, 16th, 19th, 
and 23rd, evening. 
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RiVEB Gambia. 
Map 1864 



TVLixiMiJM Observateonb. — Altjnii'nt/ — 3rJ, 86"; 12th, 84". Noau — 
nth, 103^; 10th, lOr. Eoeiiins—lOth, 104"'5; let, Zrd, and 
11th, ^04^ 

Medi pm OnsERViTiONs. — Mvrnhi'j — Gth, 1 Gth, 1 7th, rmd 22nd, 78^ 
Norm~dih, 1 9th, and 26th, 77°; 20th, &7°; 19th and 26th, 96°. 
Ev^ninff— 9th, 100°'5 ; 14th, 20th, and 2ith, 100°. 

MistMOM OusEiiVATiONa. — J/anjiVfj/— 25th, 70°. Noart — 28th, 90". 
Kvenirii/— 6th, 9C^ 

.R&rnnrkg. — Weather was clDiidy. State and dii'ection of the 
winda not registered. liained slightly on the 29th at 7 a.m. tmd 12 
r.K. The average temperature in the morning, 79° '35 ; noon, 95'-75; 
eTening, 100*-65, The mean temperature of the month waa 90°. 



Map 1865. 

Maiimcm OBflERVATioNs. — Muniing — 7th, 88°; lat, 87°. Noon — 
Ist, 101"; 2nd, Srd, 8th, 15th, 17th, I9th, 20th, and 28th, 99°, 
Evening— %\h, 108'; 2nd ajid 15th, 107° 

Medicth Observations. ~J/wffj«(7 — loth, 13th, 17th, 18th, 23rd, 
26th, 28th, 29th, and 30th, W. ' Noon— Uth, 18th, 23rfl, 25th, 
27th, and 30th, 97°. EDe»iwj—mh, I7th, 27th, S8th, and ShtjlOS". 

IIln'imum OBBEfiVATlOHft, — Mominij—l^ih and 24th, 80". Noon — 
1 Itb and 21st, 93°. EominQ—^th, 99°. 

Itnuarks. — The weather was cloudy almost every day, accompanied 
with a thick haze ; on Bome days the hot wind blew. The highest 
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tlienaonjetrical register obflerved at 9 v.a. was 97', on the 15th; llic 
lowest 83°, at 9 p.m. on the 21 at. A few drops of rain fell on tiw 
night of the 27th. The average thermometrical register in the morn- 
ing was 83"'66 ; in the afternoon, 96°*93 ; and in the evening 
103°"61. Tbo mean thermometer in the month waa 93°*58. 

TBBBMOHIirrR[CiL OB9EnTA.TION8 FOR THE GilMBIA A»D GOLD Col 
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In 1820, at Sierra Leone, the majnmum register was 86"; the 
medium, 81°; and the mmimHm, 79°. The wind wag principally 
from S.E. to N.W. The weather was generally close and sultry; 
and there were four tornadoes during the mouth. 

The maxi^num register in the week ending Fridayj May 10th, 
1860, was 84°, the medium 77^6, minimum 72" ; in the week m»l- 
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X7tiitk6 maximum was S2°, medium 76°-6, minimum 70°; in tho 
I^day, May 24th, the viaxinium was 86', niidium IT, 
imum 67* ; in the last week ending May the 31st the Tnaxtmum 
Si'', medium 78°, minimum 70°. 

,e muximiim obserration at Sierra Leone, in May 1860, was 

; on the Gold Coast, in the same month and year, it was 86°; 

in the River GamLia, in the same month Ln 1865, it waa 108° — 

us making the River Gambia at an average of 20" hotter than 

ieee two placea. 
Tho wind was principally from S. W., but blows often from N. W., 
(, and N.K There were several rainy days throwghout the montli. 
I Gold Coast. 

June 1860. 
MAimtru OBaEBVATioNs. — Morning — 3rd, SO""; 1 7th, 21st, and 
28th, 79'. Noon—'inik, 84°; 1st, ICth, and 17th, 83", Evening— 
Ist and 2nd, 81% 24tb, 80°'2O. 

M^DITJM Obsebvatioss. — Monun^—l&thf 20th, 22nd, 23rd, and 
27th, 77*. JVooB— 24th, 82°-45. £pm»«/?— 10th, 18th, and 27th, 79". 
MismpM 0BsEftVATiof;8.~Af&rN/Hf/ — 19th and 30th, 74°. Nom 
—28th, 76°-30. £veninfj—28t}i, 76°'20. 

Hfmarhi. — On the 15th a rainbow was observed in the evening 
Tunning S.S.E. | E., and lost in the zenith about 40°. On the 27th 
there wa8 a slight roar of thunder at 6 in tho evening. Eain during 
the day on the 3rd, 16th, 21st, and 28th ; during the night on the 
11th, 15th, 18th, and 20th; dmzled on the 19th and 20tk Thun- 
deretl on the 3rd — direction N.E, by E., S.W. by W,,and W.'^accom- 
panied with lightning. Wind, 1st, S.W. ; and 2nd — morning, N.W, 
by W. — rest of the flay, S.S.W. ; 3rd, morning, "W.^N.W. — evening, 
S.W.; 19th, N,W.; 20th, morning, N.W.— evening, S.W. by W.; 
23rd and 24th, evening, W,S,W. On the 2Gth tha wind blew a 
gale. There was very heavy dew on the night of the 14ili, and 
teavy fog in tho morning. No cloud on the 29th in the day, and 
none in the evening of tho 23rd, 25th, and 26th. 

RiTER Gambia, 
June 1865, 

MAStuuM Observations. — Morniiiff — 2nd, Bth, 18th,Etnd aSthtS^". 
Jfoofi— 2n(l, 97"; let and 2nd. 90°. Ei-cui/iif— 1st, 106° ; 2nd, 105°. 

Medhtm Obstmv hTiONS.^Mvnn7ifj — 22nd and 3nth, 80°. Noon — . 
IStb, I5th, 27th, 29th, 91". £rcn%— 23ni, 24th, and 25th, 97°. 
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MisiM L'M OnsERVATroKS, — Mom tug — 30th, 80'. Noon — 28th, ii". 
Emufi{i~-2CAh, 87°. 

Betmirkg. — It wfia cloudy in the morning of Iho Ist, 2nd, 4th, Stil, 
6th, 9th to 13th, 15th to 22nd, 2-tth to 30th. He*vy mm, intli 
tornado, at II p.u., on the 5tb, 9th, and 27th; at 8 p.m. on the 
12th and 28th; at 3 A.H. on the 22nd and 2Gth; and at 9 f.h. on 
the 29th. At 2 a.m. of the 13th there was dry tomiido. It raiiud 
heavily, without tornado, on the 14th, from 4 a.m. till 10 A.*; 
and on the 23rd from 2 to 4 p.m. On the 8th it hlcw a gale from 
8.E. from 3 to 6 a.m. The wind was constantly from S.W. and W. 
At 9 P.M. on the Tth the thermometer was 94°-9. The average thM- 
mometrical register of the month was 81°-83 in the morning, BJT'l 
at noon, 9S°'43 in the afternoon. The mean temj^emture of ths 
month was 90" '13. 

TnEBMOHSTBlOAL OBSEnVATIONa FOR 1863, 1864, 1865. 
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At Sierra Leone, in June 1820, the muximum register was 80°; 
im, 79" ; minimum, 78°. The weather was miny auil cloudy, 
111 the tlret week ending 7th June 1860, the viaxirnhin wgiater was 
84" J medimn, 77**5 ; minimum, 67". la tho second week (14th) 
marimum, 63" ', medium, 76*'9 j minimum, 70°, In the third 
week, mtij^imum, 82° ; medium, 76'''5 ; minimum, 71". In the 
fourth week (28th), Tiutximum, 82°; medium, 76°*1 ; minimum, 
HSS", Tho weather was generally wat, and the wind from every 
^BoiQt of the compasa 

V 7 



Slatk Coast. 
Jvly 1860. 
Maxihux OBBEnvATiONB. — Momiitij — 9th, 79° 



25th, 2(}th, ami 

28th, 78°. iVoOT^— 4th and 8th, 80° ; 6th, 9th, 10th, and llth» 82°. 
Eimnng—%\!n, 8th, and 19th, 80°. 

Mbdicm OasEHVATioNs, — Morning — 3rd, T6^-25 ; 8th, 14th, 16th, 

*18th, 20th, 2l8t, 24th, 27th, nnd 30th, 76^ Nrntir—lih, 80*-30. 
Bcemug^lbXh, I7th, 21st, 25th, and 29th, 78*. 

MiJfiMCii OBSERTAnoNa. — Moi-ning — Istand 10th, 74°. Noon — 

1 7th, 22n>l, 29th, 30th, and 31st, 78". Evemmj^ZQi)i and Slat, 7(j"'. 

Jhmari'4. — Thundered at noon on the 2ud, wind N.N.W. ; 5th, 

N.W. by N. Lightning, 2nd, W.N.W. J W. ; &t\ N.N.W. ; 

^_14th, N. J 20th, forked and sheet (repeated) night, N. Kained, 

^■Ith, morning; 5th^ at day; 16th, in tho night; 17th, day and 

ni«ht ; 20th, night ; 21st, 32ud, 30th, and 31st, in the day; 24th 

and 26th, at night. Wind very high on Srd and 5th, S. ; 6th. 

S.W. ; 9tli, S.W. by W. ; 10th, W.S.W. ; 11th, W, ; 12tli, S.W. 

by 8. and S.W. Beautiful atmsot, roscato network on deep blun 

background. There waft no cloud on the morning of the 2nd, and 

^ki the afternoon of the 2nd. lOtK llth, and 20th. 

^1^ River Gambia. 

^^P Jultf 1864. 

^M Maximcm Obbeuvations. — Morning — 1st and SSnd, 84°, 
"iHh, 93^ Eemin<j^f>ih., 6th, 16th, 21st, and Slert, 04". 
Medium Observations. — Moming — 5th and 9th, 80". 
24th and 31st, 89°. £wn/Hi/— 22nd, 90° ; I9th, 89". 

Minimum Observations, — Mornimj — 1 7th and I9th, 76" 
3fd, 8S'. EmniTuj~2ii^, 86°, 

J?«7rtrtrA-A— Rained on the 3rd, 4th, 6th, 7th, 8th, 14th, 15tli, 
IGth, 17lh. 1 8th, 19th, 22nd, 23rf ; heavy, 34th; heavy, 25th and 



Noon — 



Noofi — 



Noofi- 
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29tli. Stroug tornado on the 4tli. Thundered on the 12th. Cloudy 
on the 2nd and 12th. 

July 1866. 

SiIaxtudu OBSEKTATioNa,^Jlf(>njMg( — 3rd, 85°. Noon — 4th, 93°; 
2nd and 3rd, 92°. Ecenmg—diA, 98° ; 2na, 97". 

Medium Observations. — Morning — 2l8t, 26th, and 29th, SO", 
Noon— Ut, 22ttd, 23rd, 26th, 28th, and 29th, 87°. Evening— 7iii, 
13th, 17tli. 20th, and 23rd, 90°, 

Minimum OnaERVATiosa. — Morning — X5th and 19th, 75°. Noon 
—19th and SOtli, ST. Eveninfj—im\, 81°. 

Eemarkti. — Tornado on the 5th, 5 a.m. ; 6th, 7 p.m. ; 15th, 
2 A,M, ; 17th, 6 P.M. ■ 19th* 2 a.m. Rained on the 5th, Slii, 7tli, 
TOght; 15th, 17th, 19tb, 20th, 7 p.m. j 21st, morning and evening; 
25th, 6 P.M. ; 2Gth, 7 p.m. ; 27th, 5 p.m. ; 28th and 29th, day ; rery 
heaTry at night, 30th ; Yei-y heavj-^, Slst. Fine on the 2nd anil 
9th, but cloudy rest of time. The averngo thermometric register in 
the month was 80--64 ; at noon, 8T''-52 ; in the evening, 9''-6. 
The mean temperature of the month was SS^'SS, 



TeERMOMETRICAL OaSERVATIOKB FOR 1863, 1864, 1865, 

KivER Gambia, 
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TUEHH0MET|11CA.L OfiSEBVATIOVTB TOtt 


18G3-18G5 — etmtijiued. 
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At Sierra Leone, the maximum obaervation in 1 820 was 84"; the 
medium, 80"; and 7inttimuni, 78". 

The weather was unusually fine,' — rather hot an J sultiy. The 
wind was from 8.W, to N.W. The rains were heavy, but not Teiy 
&equent. 

Accra, Gold Coast. 
Augicst 1860. 

Maximum Obsebtationb. — Morning — 3rd, 4th, and 5th, 7G°; 12tl], 
5". Nuon—Ut tuid 2Dd, 83". Mvnuig—ith, IS"; Ist, 77". 

Medium Obsebvationb. — Momimj — lOth, 20th, and 29th, r4°-40. 
Jfom — 4th, 15th, and 19th, 79°, .Etwiinj— 3rd, 7th, 19th, 35th, 
and 26th, 75". 

MiNoruM Obsertationb. — Moiiting — 30th and 31 at, 73°, Noou— 
29th, 74*. £^i7enin(7— 29th and 31st, 73°. 

BemfXrkji. — ^The obsert'otiuus of this mouth were rather incomplete, 

om unavoidable circumstances. It was foggy on the night of the 
rd. Very cloudy during the whole of Llie month. It rained for 
lifleea daj'B, including the night, aometimea very heavy. Very 
misty is. the evening and night of the 30th. 

HiTER Gambia. 

August 1864. 

MAXiKim Odsehvationb.— i/i9rat'H<;— 8th and 20th, 83"; itJi, 
2^ A'twH— 2nd,9r; 3rd, 21st, and 31st, 90°. Eveni)Hj-~%tu\ T^ ; 
3rd, 22nd, and 3Ut, ST. 



■r, 
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MEi>fUM OBSERVATION'S. — Morning — 3rd, 7tb, 9tb, 10th, 14th, 
18th, 19th, 22nd, 23rd, and Slst, 79°. Jfooit—Glh, Ibth, and I8th, 
87°. Eimtiing—nh, 87" ; 30th, 86". 

MiNiMDM OflSEEVATioNB. — Movning — 28th, 75°. Noon, — Hth. 
83°. Evetting—lQth and 20th, 78^ 

Hemarke. — Torniulo on the 1st, 10th, 17th (3 A.U.}, and 31sfe 
Fme on the 2nd, 3rd, ISth, 19th, 26th, 29th, 30th, and 31st ; rained 
h«avUy the rest of the month. The wind was principally from 
S.W. to N. I on the 30th and 31at was KE. 
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Juffitst 1365. 
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Maxikun OBSERyATiONa. — Morning — 23rd, 83°^ 16th, 82*. Koon 
—23rd, 90"; ISth, 89^ Evming'-ltiih, ^T ; Hth and 16th, sr. 

Medium UBSEttVATiOKa. — Morning — 2iid,9th, 17th, and 28th, 80°; 
4th, 5th, 6th, 8th, 11th, 12th, 13th, 21at, 24lh, 25th^ 26th, and 
29th, 79". iVoon— 27ih, 84°. ^wttw^— 7th, 85 ■ ; 18tli and 27 
84°. 

MiJTiWDM Obsebvations. — Morning — Slet, 76°. Noon — lOthl' 
78°. AVefttjj^— 30Ui, 79°, 

/iCTHa?/,-*!.— Rained on the 4th, 5th, 6th, 7th, 8th, 10th, Uth, 
12th, 16th, 17th, 18th, 19th, 20th, 23rd, 24th, 25th, 26th, 27th, 
and 30th, Tornado on the 30th, at 1 1 a.m. Thundered on the llth. 
Cloudy on let, 2nd, 3rd, 9th, I3th, 14th, 15th, 2Ist, 22nd, 28th, 
and 29th. Th« aTorage morning thermal rogifiter was 79'''45 ; after- 
noon, 85°-54 ; 0¥oniiig, 87°-6. The montlily mean was 83°'25a 






Thekmometeical Observations fob 1862, 1863, 1864, 1865. 

ElVEB GAMniA. 



n 



tHJt. 


1862. 


1863. 


1S64. 


1865. 




7 ^H. Houn. 4 rjL 


Ti.lL 


Noon. 


4 r.». 


Ta.>i. 


Kdod. 


4r.ii. 


7 *-«, 


Nugo. 


4rJL 


1 




7» 


83 


m 


78 


.«• 


84 


77 


85 


87 


S 


Nq obserration from 


62 


es 


87 


80 


91 


9S 


80 


86 


m 


3 


l8t to 4tb. 


82 


81 


8ti 


79 


90 


91 


81 


87 


90 


4 








79 


83 


88 


82 


!■• 


82 


79 


86 


88 


5 


86 


8« 


8S 


79 


79 


80 


..* 


89 


88 


79 


88 


87 


6 


81 


85i 


79-30 


77 


83 


82 


80 


87 


t»f 


79 


87 


88 


7 


77 


79 


77 


79 


82 


86 


79 


85 


87 


: 77 


86 


85 


S 


82 


83 


81 


60 


83 


86 


83 




««• 


79 


85 


87 


9 


81-30 


86 


64 


79 


83 


85 


79 




Ba 


80 


87 


90 


10 


81-30 


87 


88 


77 


84 


86 


79 


8& 


78 


81 


78 


81 


11 


8S 


86 


89 


78 


81 


80 


78 


89 


83 


79 


8& 


90 


18 


81 


88 


91 


79 


B3 


m 


80 


89 


89 


79 


86 


^ 



TIIEIWOMETHIC HEGISTEK, 



43 



TBEKHOUETRiCA.L OBSERVATIONS FOR 1862-1865 (TOIitinucd. 
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In August 1820j at Freetowiij Sierra Leone, the maxmuvi ther- 
raomettr was 82°; medium, 80'^; minimum, 75°, There were very 
Ijheavy raias dm-uig the month ; Bome days were sultry and hot, 

Si£BRA Leone. 

August 1860, 

Maxi7num and Minimum Thermmtwtera. 

HioETEST Maxikitm OBBEBVATiONa. — At 9 A.M. — On Ist, 2nd, 3rd, 
4th, 5th, and 9th, 78°. At 9 p.m.— On 1 7th, 83° ; on 3rd, 4th, 15th, 
and 25th, 82°. 

I Lowest Maximum Observations, — At 9 A.M,^On 18th, 74°. At 
»9 P.M.— On 7th, 10th, 23k1, and 31st, 76°'5. 

Highest Minimum Obskkvatioss. — At 9 a.m. — On the 17th, 76"; 
16th, 75'. At 9 P.M.— On the IGth, 77"; 13th, Slst, and 22nd, 76''. 
Lowest MiNmirjt Observations. ^At 9 A,it. — ^On the 18th and 
\2iih., 7F. At 9 P.M.— 3l8t, 7r*5. 
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^^^^B Drj/ and Wet Bulb T/i£nttotnetef^. ^H 


^^^1 Maximum Dry Bulb Obbervationb. — At 9 a.m. — *th, ITth, au^^ 


^^m 25tK 79°; 9th, 78°. At 9 p.m.— 3rd, 4th, 15th, and 16th, 77"; 2iid 


^^H and 24th, 7 6° '5. h 


^^^1 MixiHUM Drt Bdlb Observatioi^s. — At 9 a.m. — 18th, 73°, ^^^ 


^^M 5 r.H.— 31»t, ^H 


^^H Maitmum Wet JjtJtB Obsbrvatioss. — At 9 a,m. — ITth, 76°; 3iul^| 


^^1 3rd, and 19th, 75', At 9 p.M.~2iid, 74°'5 ; 3rd, 74°. ^ 


^^^1 Minimum Wet Bulb Observations.— At 9 a.m. — 15th, 18th, 


^^H 20th, and 28th, 71'. At 9 F.M.^17th, 28th, 29th, and Slet, 70'. 
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TiraRUOMETltiOAi, Obsebvatiojtb ton 1860. Siehra Leonb. 
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CUKISTIANBBOBG, GOLD COAST. 
September 1860. 

Maxikitm OBgERTATione, — Monurg — 23rd, 28tli, anJ 29th, 76'* ; 
6th, nth, 2itb, 26th, ana 2rth, 75". Noon~2bth and 29th, 79°; 
22tid, 23td, 26tli, and 28th, 78°. Evening— 24ih., 26th, and 29th, 
76". 

Mediut! 0BSEKVATI0N8. — Morning — 7th, 13th, 16th, and 18th, 
174°. AWh— 5th, 77°-30. £vming—\2i\ n°. 

MuriHUH OBSERVATiONS.— Jl/(?rai7j^— 12th, 15th, and 17th, 72°. 
\Noon — Ith, 74". £ren/ny— 12th, 72°. 

ifeni/jtrfe.— lightning on the 10th, N. and N.Rj 17th, W.KW.; 
18th, N.N.W, ; 24th, W, to N.W. ; 27th, N.E. ; 28th, W.N.W, 
Thunderwl on the afternoon of the 23rd, N.N.E., and zenith. 
Wind, W, and. S. W. moat pr^viUent ; on the Srd, W, all day ; 5th, 
W. in morping, S. W. hy W, afturwards ; 6th, motning, S,W. by W.; 
7th, very etill moniing — afternoou, stToug S. ; 8th, N.W, ; 9th, 
N.Ii. Brizzled at noon on let; in the morning of the 22nd and 
27th. Muniing and cTening of tho 15th and 20th very foggy ; and 
evening of the 19th. 



EivGB Gambia. 
September 1864. 



^»tli, ami 18th, 81°. iVbon— 5th, 92°; 15th, 91°. Evening— ^ih, 

1 93^; 9th and 10th, 92°. 

^B Hsnnju Okjervatioxs. — Movning- — 2nd, 4th, 11th, 16th, 17t]i, 

^Lnd 30th, 78". A'wm— 2nd, I9th, 21st, 25th, and 26th, 89°. 

HlEiienintf— 17th, 23rd, and 26th, 89°. 

' MiKiM DM Observations. — Morning — 24th, 75°. Notm — 12th and 

■29th, 86'. £oemmj—\-2%\ 16th, and 30th, 86". 
HeTtiarhi. — Heavy tornado on the 6tb, 11th, 15th, and 23nd. 
Eained, 8th, 1 2th, 1 7th, 2l8t, 24th, and 27th. The days were gene- 
lally fine. The prevailing wind S.TV. ; on the 27th, N.E. 



i 



Sepiemicr 1865. 

Maximum Obsehvations, — Mumlmj—Si^, 4th, 21st, and 30th, 
83° ; 23rd and 29th, 82". JVoo«— 26th, 20th, and 30th, 90° ; 3nl 
mid 21st, 89'. JSmthg^ZOth, 94°; 3rd, 13th, 20th, 21st, 2Gth, 
.and 29th, 92'. 
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CLIMATE AND METEOROLOGY OF WESTERN AFRICA- 



MEDTtiM Odservations!.— J/OTV(»'«i? — 2nd, 6th, Tth, 10th, IPtli, 
I7th, atiJ 24th, 80°. Noon— Ut, 5\.h, Tth, 10th, 15th, 17th, IfltJi, 
and 28th, 87°. Eimiimf^liih, SI". 

MiNiMDM OBSEKVATiOKfi. — Momtiii) — 8th, 14th, 18th, and 19th 
77°. JVyon— 4th, 83°. Ecouug—l^Wi, 80°. 

Remarks. — liained on tlie 1st, 4th, 5th, 8tli, 10th, 14th, 15th," 
16th, 18th, 19th, 20th, and 33rd. Tornado on the 4t.h, at noon^ 
15th, at 1 P.M. ; 30th, slight at night. Hazy on the Uth, mornmgj 
26th, all day. The rest of the days were cloudy. 

The average temperature in the morning was 79*'8; in the 
jioon, Se^-Se ; at 4 P.M., 88'''63. The mean temperature of 
month was 84°"216. 

^^BBHOHBTRlCAL Obsgrvatioks poh 1B63, 1863, 1864, I86S. 
IlivER Gahbia. 
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At Freetown, SieiTu Leone, in 1830, the waxhnum tliermometrio 
observation for September was 83°; medium, 80°; vunimum, 78°. 
The weather was blo&e aiLd aultry, and there were heavy rains at 

^ht. 

SiEKEA Leone. 

Sepianhrr 1860. 

Maximum and Minimum Tliermowcterg. 

Highest Maximum OssKRVATioNa. — At 9 a.m. — 1 8tli, SS^'S ; 23nl 
and 26th, 82°. At 9 p.m,— 25th and 26th, 84'; 4th, 15th, and 
1 8th, 83^ 

^ Lowest ILmimum OssEBVATiOwa^At 9 a.m. — 10th, 74". At 9 
M.—lOth, 74'. 
Hj&best Minimum OssEavATioNe. — At 9 a,m. — 21st and 24th, 
75"; Gth, 9th, 14th, and 27th, 74°. At 9 p.m.— 14th, 77"-5 ; I7th, 
I8th, 23rd, and 26th, 77". 

tf^ifEST AIiNiKdH Observatiosb, — At 9 A.M. — 15th and 30th, 69°. 
?.1L— 28th and 29th, 70°. 
Dry and Wet Bulb Tftemiometere. 

Masthpm Dry Bulb Obsekvations. — At 9 A.M.~-26th, 82'; 
18th, 20th, and :20th, 81'. At 9 f.ji.— 14th, 18th, 20th, 22nJ, 
23id, and 25th, 77^ 13th, 15th, 17th, 25th, 27tb, and 30th, 
76". 

MiNmtrsi Dst Bulb Obsertationb. — At 9 a.k. — 19th, 7Z''5. At 

P P.M. —29th, 71", 
ILixrauM Wet Bulb Obsebvationb.— At 9 a.m. — 26th, 77°; Hth, 
20th, 26th, and 29th, 76'; 23rd and 28th, 75'. At 9 p.m.— 2lst, 
75"; 13th and 14th, 74". 

MrsiMUM Wet Bdi^ OBBEBVATiosa. — At 9 a.m. — 5th, 6th, and 
10th, 7r-5. At 9 p,M.-~29th, 68°. 

HemarkA — Thundered on tlie 23td, 24tli, and 27th. Toniado 
on the 13th, at 4 a.m. ; 25th, slightly, at 3 p.«., at which baro- 
meter fell from 29''-65 to 39''5 ; 26th, 28th, at 7 p.m. ; 29th, at 
8 p.m. 
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TllERMOMETRICAL t)BaERVATION3 FOR 1860. SlERRA LeONB. 
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CHRISTIAySBOHG CaSTLE, GoLD COAST. 


1 


^^^^ Odohtr 1860. "" 


^^^B MAxTHUH Observations. — Morntng — 26th and 31st, 80°; 17tb 


^^B and 29th, 79"; 16th, I8th, 19th, 25th, 29th, and 30th, 78^. Noon 


^H —27th, 83°; 29th, 82°-20j 25th aud 30th, 82°; 15th, 16th, 18th, 


^^H and 19th, 81°. Evening— 2bi\i and 30th, 79°; 20th, 78°-50. 


^^H Medium Observations. — J/yraw^— ICth, 77"10; 7th, 77*; lat, 


^^H 2nd, 5th, 9th, and 24th, 75°. Noon — 8th, 79°-20 ; \sl and 5th,™ 
^^H 79°. Evmimj—Ui, 5th, 0thj and 8th, 77". f 


^^^1 Mij!iMU,M OoaERVATiONa. — Morning — 4th and 6th, 75°. Noou— 


^^1 3rti, 76°. Kveumg—Zt^, 76°. ' 



THERMOMETItlC nEGISTKU. 
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Rame<l on tlio iat, 2iid, 9bli, 10th, lUli, 17th, 18th, 

20th, 23rtl, jm(l 24th, ut night; on thw 3rd iind IJth, in the day, 

Drisjled in the nfterDooii of the Cth. lightning, Iflt, K.W. ; 5th, 

jK.K aud S.W. ; 6th, W.N.W. j 7th, N. ; Sth, X.E.. vivid, 8., and 

W. ; 9th, W.N,W., E.N.E., nnd afterwards generid ; 10th and 

11th, E.N.E.; 13th and Ifith, S.W. by S. to W. j 24th, N.E.; 

25tb, W.S.W. and N.E. j STth, S.S.W. j 28th, N. ; Slst, W. and 

I N.W. Thunderwl on the 10th. Wind on the 7th was S.W. ; 8th, 

I S, and S,W. ; continuod so all tho month in the afternoon — in the 

morning waa N. and S.W. A rainbow appeared on the 13th, the 

eada lespectivoly wero seen at N.W. by W. ^ W. and S.W. by 3. 

IS. There were no clouds in th© evenings of the 7th and 27th. 
ItivEit Gambia. 
October 1863. 
Haxivvh OjiSEnvATiosa.^ — Alamitig — 2nd, 82°; 14th and IBth, 
81*. iVdo»— Uth, 93°; 13th and 31at, 92'. ^m?/»j— 13th and 
Hth, 94°; 3nd, 12th, 151,h, 24th, and 31st, 93°. 

Medium 0B8ERv.\TtoKs, — Morniwj — 4tli, 7th, 18th, 22nd, 24tli, 

26th, 27th, and 28th, 78°; 5th, 77". JWxm— 4th, 7th, and 28th, 

87"; 18th, 29th and 30th, 86". Evening— lUh, 20th, smd 30th, 

88". 

^K ALnjmum OBSEiivATioN-a. — Morm'ng — 17th, 29th, aad 30tli, 74°. 

■rofrti— 17th, 82°, Eveju'iiff—ldth, 81°. 

^P ^m«r&«.— Eained on the 0th and 10th, with thunder; afternoon 

"of the 17th, all night. Tornado on tho 9th, 16th, 17th, and 26th 

at 5 P.M. Tho wind was from N.W. to S. ; etrong N.E. wind all 

day of the 31st. Th«i 12th and 13th were tho hotteat days in the 

mouth, the thermometer at 3 r..M. being 96°. 



I 

I t 



W 



October 1865. 
Maximum Observations. — Moriiirxj — Ist, 3rd, 7th, and Slst, 82' ; 
6th and 22nd, 81°. Noon—lint and 22nd, 90'; Ist, 3rd, 6th, 
20th, 23rd, and 28th, 89^ Evenrng—^Oih and 22nd, 94"; 6th, 
9th, 21st, and 28th, 93°. 
Medium Obsehvatiokb. — Momhm^iih., 9th, 14th, 15th, 23rd, 
24tb, 26th, and 29th, 78". iV^uoft— 5th, 13lh, Uth, 18th, 2Cth, 
and 27tb, 88°. Evening— Ut\\, 87". 

Minimum ORSEuvATniNs. — Mondtttj — 30th, 75°. J\W« — 2nd, 4th, 
8th, 10th, and 31st, 86°. E»emwj—\%t)i, 82°. 

Remarks. — Bained at night on the 2nd, 4th, 9th, 15th, and 16th. 

D 
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CLIMATE AND METKOROLOGY OF WESTEHN AFBICA. 



Tornado, witli rain, on thu lotli and Ifith; witkouL rab on ik- 
22nil. Foggy iu the morning of the 12th and 30tli, Cloudy, 22tiJ 
irnd 31st, Fine the re^t of tlio time. The avera^ morning thermo- 
metrical regiater was 79°'16 ; nooa, 87'''43; eveuiiig, 90^'63;the 
moan register of tho monlli was 84°'89, 

TnEftiiOMETRiCAt Observations FOR 18G2, 1863, 18G4, 1865. 
ErvEB Gambia. 
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In 1820, (it FreetowTi, Sierra Leone, the nmximum thennal regis- 
ter in OctobtT was 83°; tho ttmUam, 80°; and the mmttnurrt, 78°. 
During the ilay the weather was fine, but hot and Bultry, and there 
Avero several lieavy rmm at night. 



thxbmometric register. 51 

Sierra Leone. 

October 1860. 

Meudmum and Minimum Thennometerg. 

Highest Maxmcm Obsebvations. — At 9 a.m. — 20th, 89° ; 15th, 
8r-5. At 3 P.M.— 20th, 88° J 25th, 86°. At 9 p.m.— 12th and 
15th, 84°. 

Lowest Maximum Observations. — At 9 a.m. — 6th and 28th, 76°. 
At 3 P.M.— 6th, 76°. At 9 p.m.— 6th, 9th, 17th, and 28th, 77°. 

Highest Minimum Observations. — At 9 a.m. — 16th, 78°; 10th, 
76°; 19th, 20th, and 25th, 75°. At 3 p.m.— 20th, 85°; Slst, 84°. 
At 9 P.M.— 11th, 12th, 15th, 20th, 78°; 2nd, 3rd, 4th, 8th, 9th, 
10th, 18th, 22nd, 26th, and 3l8t, 77°. 

Lowest Minimum Observations. — ^At 9 a.m. — 11th, 66°. At 3 
P.M.— 28th, 70°. At 9 P.M.— 23rd, 68°. 



Dry and Wet Bulb Thermmneters. 

Maximum Dbt Bulb Thermometer. — At 9 a.m. — 4th and 3l8t, 
85°; 12th, 20th, 25th, and 30th, 84°. At 3 p.m.— 20th and 3l8t, 
85°; 15th, 84°. At 9 p.m.— 10th, 11th, 12th, and 20th, 78°. 

Minimum Dbt Bulb Thermometer. — At 9 a.m. — 28th, 71°. At 
3 P.M.— 6th, 76°. At 9 p.m.— 23rd, 68°. 

Maximum "Wet Bulb Obsebvationb. — At 9 a.m. — 4th, 78°. At 3 
p.m.— 15th, 18th, and 20th, 77°. At 9 p.m.— 3rd, 4th, 8th, 9th, 
10th, 12th, and 14th, 74°. 

Minimum Wet Bulb Observations. — At 9 a.m. — 1 1th, 71°. At 3 
P.M.— 5th and 2l8t, 73°. Evening— 2^i\i, 65°. 

iZemorfcg.— Thundered on the 3rd, 5th, 6th, 7th, 9th, 11th, 13th, 
14th, 15th, 17th, 18th, 2l8t, 23rd, and 25th. Tornado on 4th, at 
3 P.M. ; 8th, at 3 p.m. ; 10th, at 11 p.m. ; 11th, at 11 p.m.; 13th, 
at 8 P.M. ; 16th, at 2 A.M. ; 17th, at 2 p.m. ; 19th, at 5 p.m. ; 22nd, 
at 12 noon; 23rd, at 4 A.M. ; 25th, at 5 p.m. ; 29th, at 7 p.m. Ko 
rain (day or night) on the 10th, 18th, 19th, 20th, 2l8t, 22nd, and 
25th. 
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TMtlRMOMGTUtCAL OtJSfinVATtOKS POtt 1860. SlERRA LeOKE. 
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Gold Coast. 
Ifmcmber 1859, 
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Majcimom Obskhvatiosts.. — Mitriiing — lOtli, I8th, 20th, 21sl, am! 
23id, 80"j 16th, 17th, 19th, 24th, and 27th, 79°. Noim—U^ 
84'. Et'm'imj—'UXh, 83°. 

Medium Oimebvatioks, — Mvriihuj — 12th, 14th, aad 15th, 78' 
Noon— *Jih ami 24th, 83", EvtiriintJ—lUh, 24th, and 2rth, Sff. 
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THKnMOMKTIilC UEOISTER. 
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Minimum OBSSJiVATiosa.^M'Cw/ii^ — 29th, 76*50". Noon — 13th, 
16i,h, and 23rd, 82°. Even!n>j~Ui\ 2Tth, and 28th, 72°. 

JfolwafAs.^Tomado on tlie 11th, 15th, and 16th. Very severe 
itormg on the 28th, at 3.30 a.h. to 5 a.m,, accomptimetl by vivid 
tiaahea of lightning and tremendoua roar of thunder. On the 17th 
severe flaidita of Hghtumg to^rsinU E.S,E,; nt 10 P.M. the atmo- 
spheits waa highly charged with electricity, and there were many 
shooting ^oTS, 



ErvEK Gamblv, 
November 1866, 

IklAXtMUM OusEBVATioss.— ifor«i'ffj— 1st and 12th, 81°; 11th, 
I5th, and 16th, 80°. A'ofW— 23rd and 24th, 91°; 9th, 10th, and 
Uth, 90°. Eccnhiri—^i^ 10th, 13th, Utli, 23at, and 24th, 94°; 
2nd, 3nl, llth, 12th, and 25th, 93°. 

Medium Obskrvjtions. — Murning — 3rd, 4th, 6th, 6th, 14th, Iflth, 
23rd, 24th, and 26th, 75^; 18th, 74°. iVoon~17th and 19th, 86°; 
5th and 28th, 85'. i:t'eH»»(/-^19th, 20th, and 22nd, 89°. 

Minimum Obsebvatiox8, — Mamimj — 30th, 67°. Noon — 30th, 
Sr. Eetiiiii'j—Uh, 26th, and 30th, yG^ 

Semar/^, — Ilartnattau commenced to hlow on tho 2nd. The 
momingg are always foggy, especially over the river ; but the days 
fiiu\ a few cloudy. There waa slight tornado and min on the 
Iftth, at 5 p.if. The average thermometric register in the morning 
was TS^'S ; at noon, &6°-8 ; and in the evening, 90°'63. Tho mean 
of the month was 83° -9 6. 

Nm>mhtr 1863. 

ilAXiMtm OusERVATlONa. — Af"t'm'ng — 3itl, 81"; 5th, 80°. Noon — 
8th and 10th, 93°. ^t-rainir— 2nd, 95°; 4th, 5th, 7th, 8th, 9th, 
Uth, IGth, 18th, and 19th, 94'. 

Medium OaaEHVATioNH. — Morning — let, 6th, 7th, 8th, 10th, and 
12th, 76"; 2nd, 9tli, and I3tli, 75°. A'ook— 9th and 29th, 8r; 
30th, 85". Evrmmf—imx, 90°. 

MiNiJHUJi Obshrvattoxs. — Momimj — 16th, 25th, 26th, 27th, 
28th, and 30th, 70°, A'oim— 28th, sV-SO. Emninij—itQX, 86°. 

JJeni/irfri*.— Most of the da)'a were cloudy. There was dense fog 
on the 11th, from daylight till 7 p.m. In the (sarly part of the 
month the days were very hot; hot winds from N.W. On the 
1 Hh tlie harmattan conmienced to blow. The weather was gene- 
TuUy cloudy. In 1862 the themionietcr went up during this month 
t<j 98° on the 16th. 
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Thekmosjetrical Observatioxb for 1862, 1863, 1864, 1805. 
KtvEB Gambia. 
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In 1820, at Freetown, Sierra Leone, the maximum themiome- 
tricftl TOgiater was 83° ; the medttimj 81" ; the mmimum, 79°. There 
wore a few tornadoes during the month. There was no hanaattaiL 
wind. 

Gold Coast. 

December 1859. 

MijtiMDM Observations. — Morning — 16th and 23rd, 82°; 51 
llth, 12th, 14th, 18th, and 19th, 81°. JVooh— 6th, 10th, 15t 
and 39th, 84-. Evemttg^Uih., 84°. 

Mediuh Observations. — Morning — 3rd, 9th, and 10th, 80*. N<y 
—9th, SS'-SO. Evenimj—lQih, 83°, 

Minimum (.)B9BBVAtio{fa. — Momhttj — lat and 2nd, 77^ JVfwn- 
4th, Br, Emninit—bih, 82''-25. 



TflRnMOMETRIC REC.lSTElt. 



BevHirht. — ITiunduted rtt» Iho 21st, 28th, and 29tli ; on the 21et 
£t was very severe and atorniy towards E.S.E. at 12 a.m. Very hot 
juul sultry on the 4th, 7th, 10th, and ISth. The evenings generally 
flaring the month were very windy — wind S.W, Cloudy on the 
Ith at 10.30 p.h; on the 8th, E. at 7 p.m., and then drifted to 
|LKE; 14th, at night; 23rd, i!«uth fnjm 9.30 to 10.45 a.m. ; 
^8di, evening ; 29th, day. Much lightning towards N.E. by E. on 
he 7th, between 7 and 9 p.m. ; land breeze all the day on the 8th, 

ElTEK GAMBl^ 

December 1865. 

Maximitm OnsERVATiONS. — ifornintj — 14th, 7G°; 13th, 74°. N^omt 

^7th, 88°; 3nd and ISth, 87°. ^rewrni?— 2nd, 92''; 7th, 15th, 
nd 16th, 9r. 

MKDum OBSEavATiosra.- — Morning — 3rd, 8th, 12th, 17th, 18th, 

l»d 19th, 09'; 29th, C8^. Nmn—U\, 4th, 8th, 14th, and 17th, 
13' j 19th, Sr. Evenimj—2>tA, ^T ; ITth, Sfi". 

MlNDtHM OflSBRVATIONS. — Jl/(rt-('/w</— 22ud, 63*. A'oOJJ^lSth, 

Ist, 22nd, 27th, and 29th, 77°. £w«iMr/— 13th, 79". 

Semitrks. — Karmattan blew every day but two. There was dense 
)g on the mornings of the 9th and llth ; a few dropa of rain on 
ie 28th. The average thenTionJetrieal register for tlie month was 
©° in the morninj^, 81°'58 at noon, and 86'^ -06 in the evening j the 
Bean of the month was 77'''5. 

THBBMOKBTBIOAL OasEKVATtONH FOR 1862, 1863, 1864, 1865. 
lin'ER Gambia. 
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CLIMATE AND METEOKOLOGY OF WESTERN AFRICA. 



Thermometrical Observations fob 1862-1865 — eoniinued. 
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In 1820, the maximum thermal observation at Freetown, Sierra 
Leone, in December, was 85°; the medium, 83°; and the minimum, 
77° ; the harmattan blew most of the time. 



Average Weekly Thermometrical Register from April to June, 
1860. Sierra Leone. 
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rUEa*jMETftlCAL OBSERVATIONS fAKEN AT Mll.ITART HOBPITAL, 

8t Mahy'b, Bathdhbt, for the Month of January 1866. 
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^a CLIMATE AND irETEOROLOGY OF WESTERN AFRICA. 

TrBBMOMETHICAL Oo3EBVATTON8 taken at illLITABT HoariTAL, 

St Mary's, BATHunaT, for the Month of FEBRDAJiy 186fi, 
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St Mart's, Bathukst, for the Month op March 18G6. 
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Thbrmomethical Obbervatioks takes at tub Military Hospitai^, 
St Mart's, Bathdhbt, fob titb Month of SerrEMBEn 1866. 
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Tire EFFECTS OF TROPICAL HE.VT OS THE GREAT NERYOIS 
CENTRES, AND OS THE VITAL I'KOCESSES OF THE INHABITANTS 
OF TEOPICAL CLIMATES. — 2. THE INTERIOR TEMPKBATiniE Of 
TEE GLOBE. 

The cffucta of great tropical heat on the iiitellectuftl faculties 
tif man ia indeed very marked, espeoially when continuous ; it 
aeema, in the fii-st place, to interfere with the regular nutrition 
of the cerebrum, producing a modification in the associ&tivo 
connections of ideational conseiouauess, and consequently 
interferea in some degree with the transmission of external 
expression made on that organ to the sensoriura — the centre of 
consciousness. 

One great example may be adduced from the waut of succesa; 
with which, in tropical climates, individuals in many 
attempt to exert the wiU to the recall of events which hftd 
previously been before their consciousness, but which do not 
at the time automatically or spontaneously present themselves J 
in it. We very often hear the complaint, tliut " The lieat has ■ 
destroyed my memorJ^ I cannot recollect anything/' The 
individual faxes his attention upon ideas which had already 
been present in his consciousness, and places the full weight of ■ 
his uiind to it so as to intensify these ideas, aud thus suggest™ 
and strengthen those associations which were connected with 
the circumstances under consideration, and yet he hesitates^ 
and bungk^ and cnnnot give a positive and direct statement 
as to the facts. 
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'fleet of thb modijkd nv.tHtion, occasioned by the coii- 
stant exposure to he*t, is to produce a species of absent state 
of the mind, a weakness of the " bond of direct association," 
whereby the thoughts do not so quickly develops themselves 
when we attempt to recall events which at some past period 
had produced impressions of sensational consciousness, as when 
the events appeal directly to onr ideational consciousness. 

But this state of absent consciousness is not permanent, 
since there are lucid intervals when the mind appears to be in 
perfect activity, and wlien the process of aggregating and 
collocating ideas, of decomposing complex ideas into simple 
ones, and of combining simple ideas into general expressionsj is 
performed to a great extent automatically; and thus many 
philoaophei-a believe that the same amount of mental and 
bodily application wliieh is shown in temperate climates can be 

irfortoed in the tropics — that the same ■vivid train of thought, 
same mental consciousness and reasoning faculties^ can be 
there exercised — in a word, they believe that there exists the 
same central activity, which, when our attention is fixed upon a 
certain class of ideas, suggests to onr consciousness the same 
train of thought, in continuous and rapid succession, independ- 
'ently of our will, or without any purposed cUrection of our 
will to it, as is met with every day in temperate climates. This 
condition, when duly considered and examined, it will be ad- 
mitted, forms an a priori argument, whicli cannot possibly be 
attained in tropical climates. 

The foregoing statement exhibits, without a doubt, the reasons 
why natives of tropical climates do not show the same active 
flevelopmeat of the intellectual faculties, especially of the 
reasoning processes, as natives of a temperate climate. Thus, 
with the foi*mer, the combination of suggestive ideas so as to 
produce important results in a material form, can only with 
great difficulty be obtained; and since this alone is the great 
lonrce of improvement in knowledge, it la no wonder that the 
natives of tropical chmates are deficient in the .fundfimental 
principle of education, whilst, on the other hand, those of 
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temperate climates have every facility offered Llieui. The 
young native iiJiabitantg of the tropics do not undergo any 
proper mental cultivation ; the fixation of their attention to 
certain objects, exclusively of many otbei'S, is not made tbe 
constant gtqdy of their parents, who do not instmct them 
to caU into their undei-standing the relation and connection 
which exists between different ideas, nor how to isolate ideas 
and recogniae their common properties. They do not withdraw 
their niiuds from those noxious inthiencea which may occupy 
their mental activity — from what is sensual and debasing— 
and thus bring in appropriate ideas or fertile and productive 
faculties which will direct and invigorate, cultivate, and 
ehnsteti their youthiul consciousness. 

Again, iu tropical cHmateij, th'e uniDterrupted application of 
the intellectual or reasoning faculties for a few hours on any 
particular subject produces great mental fatigue ; the automatic 
or attractive power, after a very short time, becomes incapable, 
or finds it diiiicult, to rivet the attention on the class of ideas 
under consideration ; and the thoughts, in consequence, either 
wander from the subject or do not " develope themselves con- 
secutively in the miud ;" and very often the individual com- 
plains of severe headache or vertigo. In temperate climates the fl 
cage is very different ; the author, whilst at college in Kngland. 
reqiicntly occupied foui-tceii out of the twenty-four hours in 
hard study without any evil result, but since his retuiii to the 
tropics he fi nds six hours to be his utmost limit of continuous ap- 
plication without producing severe mental fatigue; and even tliia 
period he finds to diminisii the longer he remains in the tropica. 

In the northern portions of Western intertropical Africa, 
viz., Senegal and the Gambia, the temperature, as has been 
demonstrated in the preceding chapter, is at certain seasons 
extreme, being continuous for several days from 102" to 110' 
and the effects of this heat, ptr sc, independently of any local 
condition, have decidedly ulterior influences in the reproduc- 
tion and development of the inhabitants occupying these 
regiona. The heat has of itself a great influence in increasing 
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M deposits of black pigmentary matter in the colourcd cells af 

the epidermis or tnie skin ; in consequence of wliicli tlio Jollof 

and Mauilingo iaJmbitants of these regions, but especially t\\G 

ormer, are of a jet or lamp-black colour; wliilst the Sarra 

WoUies and Footah Foolahs, who years ago migrated into 

tljese countries, become dafker every generation, and the 

present itthabitanis are two shades darker than the Moors of 

jtlie interior, from whose stock they are deacendants. It is 

'common to characterise a very dark indiviilual aa "Julluf 

black," since the JollofSj as a nation, present a more perfect 

black tint in their pigment cells tlian any other nation, I think, 

m the globe, at least that I have ever met with, which aoems to 

'prove most convincingly that to the temperature, exclusive of 

I any other condition, we have to trace the colour of the skin. 

^P 1 must state the fact, that the offspring of inhabitants of other 

parts of the coast, after residing for some time in this region, 

become as Jet black in successive generations as any Jollof, 

although they themselves present no change, or very Little, in 

the complexion. The converse of this I have noticed to be 

equally con-ect ; for Jollofs who remain for a long time in other 

^part^ of Africa of a more equable and limited temperature, all 

^■bhingd being equaJ, have offspring of a lighter complexion. 

^BjoUofs, in whatever favourable condition they may be as regards 

'food, habitation, attention to bodily cleanliness when resident 

^_in their own country, retain that colonr of their skin for which 

^■they are remarkable, and transmit the same to their offspring, 

^M The heat also interferes with the general nutrition and vital 

' operations of the body, either by disturbing the chylopoietio 

assimilation, or by acting indirectly tlirough the nerve centres ; 

but one thing is certain, that the inhabitants ate much more 

attenuated than in any other parts, and although generally 

tall, their muscles are ill developed, and they are incapable of 

severe musciilar exertion, however short; their virile powers are 

quickly exJiausted, and fecundity in the females is very limited. 

The Mandingo, especially, leads a sort of migratory life. 

Even amongst some of the lower aniimils, which are expected 
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to be very hardy in their tiabita, such aa goats and pigs, virility 
is very much interrupted. I observed, in many instances, 
that a goat, which, a& a general rule, brings forth two or tbree 
kids, if impregnated during the hot weather and exposed to 
the full effect of the heat for two or three months, gives only 
one kid ; evidently showing that the heat iaterferea with the 
full results of fecundation. 

Through the heat the eliminating organs of tbe body are 
called upon to perform more work, while the formative organs 
are retarded in their elaboration. The kidneys during 
the hot weather aee tnucli more loaded with solid matter, 
much lithates and uric acid, showing increased degeneratiutt 
and destruction of tissues ; the sudorific glands iucr^ise in 
activity, and the pei-spiration contains an increased proportion 
of chlorides and other salts; whilst, on the other band, we 
find a decrease in performance of the functions of respiration, 
digestion, and sanguinitication. The operation of these causes 
tends to diminish the " spaa of life ;" and the average of three- 
score years and ten is seldom attained by the inhabitants 
occupying these regions. 

Besides being short lived, the inhabitants in this hot region 
grow early old ; they appear in most cases about ten years older 
tlian they really are, A Mandingo or JoUof sixty years of age 
will have a long white beard, with grey hairs, and will give the 
appearance of a man of seventy years or more, which is not 
the case in other parts of the coast ; and the natives themselvea 
attribute it to the effects of the heat. 

High temperature produces a very marked effect on tbe 
respirntjon of individuals residing in tropical climates in North 
Western Africa, where the temperature ranges in some parts 
of the year from 86° to 100 ^ The air is so rarefied in tbe 
afternoon that there exists an evident deficiency of oxygen for 
breathing purposes ; an individual will be actually for hours 
in great distress, and pant for breath ; his respiration becomes 
quicker, but he feels that he cannot take at a time sufficient air 
to relieve him ; he finds immediate relief if ho allows the heateil 
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; 10 pass through a damp atmosphere before it enters Into his 
I Slugs, and this he does by keeping his aparttaent continuttUy 
wet hy sprays or jets of water. Besides the want of a sufii- 
cient supply of oxygen in the air, Individuals in these climates 
safier also from a dimioiahed purification of the blood, through 
a diminution in the exhalation of carbonic acid ; the higher the 
lemperature the less quantity of carbonic acid is exhaled. 

It has been shown that the climate of the Gambia, Senegal, 
and the Ca8aman;ia, is the hottest in Western Africa ; that the 
temperature during the hottest month in the shade is sometimes 
registered at 110°; also that the temperature of Sierra Leone, 
LibeTia, the Gold Coast, and the Bights, are comparatively 
limited, and that the temperature during the hottest month 
rarely exceeds 90° It foUovrs that the inhabitants of the 
latter places exhale more carbomo acid than those of the 
former, and it is computed to be a little more than two-thirds. 
According to Yierordt,* a difference of 10' F., in man, pro- 
duces a variation of rather more than two cubic inches of 
carbonic acid hourly exhaled. 

I have previously stated that the inhabitants of this hot 
region are tail and attenuated ; that their muscular system ia 
developed. This has another effect, in diminishing the 
quantity of carbonic acid exhaled; for the more robust and 
muscular an individual is, aU things being equal, the more car- 
bonic acid he exhales — the height, weight, and capacity of the 
chest, &c, having vety little to do with it. But these inhabi- 
tants, especially the Mandiugoea, make up for this decrease 
by bodily exercise ; they are a clever, athletic race, and are 
continually on the move, and consequently are always thus in- 
creasing the amount of carbonic acid exhaled ; and when the 
exercise is moderate, it has been calculated to increase to one- 
third of the quantity exhaled during rest, which continuea for 
some time after the cessation of the exercise^ 
H The importance of these observations will be noticed, when 
^pre consider that the number of respirations per minute is front 

^^^^ * PhysiologiB de« AthtneiiD. 
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15 to 26, or an average of 20 ; that at each respiration we t 
in 1-62 cubic incli of oxygen, and consequently make 28,8' 
cube respirations per diem, imd take in and consume 46,656 
cubic inches, or 2(5 cubic feet, or nearly a cubic yard of oxygen 
during that time. The great heat lessens this quantity to 
very prejudicial degree. At each respiration a healthy indi 
vidual takes in 20 cubic inches of air, and inspires 400 cubic 
inches in a minute, or 24,000 in an hour ; such expired air 
contains about 4 per cent, of carbonic acid, and consequently 

16 cubic inches per minute, or 960 per hour, and 23,040 in 
the 24 hours, viz., 3529 grains of carbon. A diminished excre- 
tion of this substance vitiates the blood, and produces a ve: 
injurious efTect on the system. 

Every meteorologist in tropical climates must observe t 
there are tides ui the atmosphere at different times in the 
twenty-four hours, occasioned by the presence or absence of 
the sun. According to Humboldt, the flow tide in the tropics 
commencea at 9 or 9.15 A.M., and at 10 or 10.45 p.m. ; and the 
ebb at 4 or 4,15 I'.m,, and at 4 a;m. Thia statement is pre' 
correct ia "Western Africa, except that the late ebb comnieni 
about 3 or 3.15 P.M. ; the ebb is produced by the expansion, of 
the atmosphere during the hottest part of the day, and the flow 
to the pressure of the mass of cold air. 

The pressure of the atmosphere on a given body is dii-octl; 
as its density, or as its soUd parts, to its own reacting inter- 
slices. In the mean human body the atmospheric pressure is 
i"eckoned at about 15 tons, or a total pressure of 32,400 lbs.; 
but during the hot weather, or at an elevated spot in the tropics, 
when the atmosphere is much rarified, the amount is slightly 
diminished ; for every degree of heat the air expands about 
f^Tsth part. 

It is unfortunate that in Western Africa the local Govern- 
ment has in a great measure overlooked the beneficial effects 
tliat will be produced by taking advantage of the delightful pro- 
perties of trees, in exhaling a certain quantity of aqueous vapo' 
for the purpose of cooling the atmosphere : a more gen^ 
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~ plnnting tif umbrageous trees in the highways of the towns 

will operate to moderate the efl'ects of atmospheric heat An 

effort in tlus direction has been made by the planting of a 

lai^ number of trees in the front street at Bathurst, in Govem- 

^ment Yard at Sierra Leone, in Salt Pond Eoad, and Jackson 

HjStreet at Cape Coast Castle ; but thera should be a more 

^keneral one, and under a well-directed plan, 

^B It is now the belief of every scientific man, that the farther tntcmni 
^we descend below the surface of tKe earth the gi-eater is the tern- ^ ' 
pemture ; and at 45 or 60 feet the increase becomes very per- 
ceptible ; or in Europe, between the parallels of 48' and 52°, it 
forms the stratmn of invariable temperature. At the depth of h 
100 feet the internal heat is equal to 2'=-23 F., or 1* of R. of 
I increase ; but in intertropical Africa the stratum of invariable 
^■kemperatnre is 1 foot below the surface, which cannot be due 
^■b^olar influence, Siuce, says Professor A. Taylor : — 
^^^^ 1. The existence of a zone of invariable temperature shows 
. that the power of the sun must be limited to that portion of 
Hthe eaith's crust which is above it. ■ 

^^ *" 2. If the interior heat of the mass of the earth were due to 
l^^temal or solar influence alone, the thermometer sliould fall 
just in proportion as we descend below the invariable stratum." 
B The reverse of this is, however, the fact; and hence, we niuat 
^Bbelieve that below this invariable stmtum we are arriving at 
H« source of heat situated in the centre of the globe. Professor 
HAlfred Taylor, after an elaborate investigation of this subject, 
Bferrived at the following conclusions :■ — ^ 

^ 1. That the temperature of the surface of our globe, in- ^ 
I eluding that of the air, earth, and sea, depends exclusively 
Btipon the quantity of heat tittusmitted to it from the sun, the 
lieat thus received being again lost, partly by radiation into 
space, and partly by conduction downwards through the super- ^ 
ficial strata. ^ 

^B 2. That the chief loss takes place undoubtedly by radia- 
tion, and that it is by the amount of this last we learn the tern- 
^jperature of the medium (space) in which our globe is floating. 
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'■i. That, at a certain depth below the surface of the 
tlvere is a source of heat which progressively affects the ther-^ 
niometer as we descend. 

4. That tlie iuterior heat cannot be derived from the sun 
or from local chemical changes, 

6. That it does not directly affect climates or seasons, or sac 
cessfully influence the temperature of the surface of the earth, 
the depth of the ocean, or the atmosphere floating above them. 

6. That the uecesaitudes of climates, seasons, and cycles 
of years are due entirely to solar iufluencea. 

7. That the ijafluence, even at a maximum, does not pene- 
trate to a greater depth than the ny^Tinrth part of the eartl 
diameter. 

8. That although we have positive evidence of the exist- 
ence of subterranean heat, we can neither measure its degree, 
nor, at present, determine its exact rates of increase downwards 
into the interior. ^i 

9. That there is not the slightest evidence to show th^H 
the earth is gradually cooling from a high temperature, or that^" 
within the last two thousand years, its temperature has under- 
gone any increase or diminution. 

In tropical climates the teniperattire of perennial springs is 
some degrees below that of the atmosphere ; this is more so in 
North- Western Africa than the other parts, as the temperature 
of the water does not increase in the same ratio as that of the 
air. Below 120 feet of water, however, no variation takes 
place. 
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Hot BTrinB^ The origin of hot springs may be accounted for from t 

increase of heat as we descend beneath the smface of the eaith, 
and, since for eveiy 15 yards there is an increase of one degree 
in a temperate climate, at 3300 yards the heat will be sufficient 
to boil water. 

According to the estimation of Fourier, if below 180 miles 
the interior of the globe was incandescent, it would be suffi- 
cient to raise the surface about a 10th of a degree; and if it be 
100 times hotter than red-hot iron, it would take 200.000 



EARTHQUAKR9. 



7& 






'years to raise the surface only one degree. However, at 40 or 
50 miles it would take only 2000 yeara to raise it one degree. 
The heat of tlie celestial spaces has been tbe subject of calcu- 
ktion by him and Swemberg, who regarded it to be 50° Cen- 
tigrade below zero or the freezing point 

From the equator to the poles the temperature of the sea 
varies hut little- On approacliiug land the thermometer in sea 
water falls from 4 to 6 degrees. 

Western Africa is subject to those subterranean disturbances Earthquake 
\7hich are connected with internal heat. lu 1855 the colony tnd sier™ ' 

of Sierra Leone was one evening put to confusion by the shock H 

of an earthquake, which took a direction from east to west. In. H 

1861, 1862, and 18G3, Accra, on the Gold Coa.'^t, was subject H 

to repeated shocks of earthquakes. In August 1862 a series of H 

shocks were felt; the firat was bd severe that it destroyed the H 

whole of the stone buildinga and fortifications at Cbristtana- H 

boig Castle, Dutch Accra, and James Town ; it waa felt from ^^B 

below the Eiver Volta to 300 miles aluug the sea coast, aud ^^B 

far into the interior. I waa present during this and several ■ 

other convulsive luovemeuts. The noise was very astounding, H 

stUDJied some of the weak nerved and even strong nerved H 

inhabitants, and deprived some of tlieir senses ; it was like H 

noise of a powerful train passing under a tunnel, or the H 

subterranean peals of thunder of the loudest echoes. Cape ■ 

Coast suffered also in this subterranean agitation, but to a com- ^H 

paratively Limited e.xtent. ^^| 

I There ai'e tangible evidences everywbere that the Gold Coast ^H 

was the scene of repeated earthquakes and volcanic eruption.^ H 

iu ages long past. Volcanic scorise are scattered in the high- H 

nrayB and along the sides of the clunips of hills around which H 

\Ca,pe Coast is built. I have picked up several of these so-called H 

fttoum, which corroborated statements put forward by me H 

potoB yeara ago in a small pamphlet, entitled " Geological H 

Constitution of Ahanta, Gold Coast," wherein the volcanic H 

prigin of tbose parts was taken into consideration. We sludl fl 

TCvert to this subject iu another place. ^M 
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ELEVATION OP THE EARTH ABOVE THE LEVEL OP THE OCEAIf.— 
2. THE GENERAL INCLINATION OK THE SURFACE AN1> FK 
LOCAL EXPOSURE. — 3- THE POSITION OF ITS MOUNTAINS 
UELATR^E TO THE CABDINAL POINTS. 



OmnliUi ■Jl4>. 



The elevation of a country or place above the level of the 
13 of very great iinportaiipe in a sauitary point of view ; 
generally acknowledrred maxim — tlie liiglier we ascend the more 
healthy we bticome — ia nowhere to l>e regarded as of greater 
practical utility than in the tropica. In Weateru Africa we find 
that the poorer classes of inhabitants, who occupy mud-Luta and 
sleep on mate spread on the bare mud floor, present a greater 
mortality than even those who occupy the same species of huts, 
but sleep on sofas one or two feet above the ground The 
frame houses, raised about two feet above the ground by stone 
pillars, allowing a current of air to circulate under the flooring, 
are the most healthy of the houses of this descrii>tion in the 
tropics, and their inhabitants present less annual mortalil 
than those who inhabit mud-huts. 

The site of the British colony on the banks of the River 
Gambia ia so low that it is scarcely two feet above the level of 
the sea ; in some places it is below the sea-level ; and Bathurst, 
every year, is subject, at any vety high seas, between July and 
September, to be inundated, as was the case in 1847 and 1831. 
Lately Col, D'Arcy, the governor, with his superintendent of 
police, has worked hard to remedy this state of tl 
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a barricade has been mode to prevent these unpleasant 
Irtaults. 

In the immediate neighhoarbood of St Mary's, and at Combo, 

tbere are extensive plains of oftensive and pestileotial swamps, 

which, duriQg the rains and the blowing of the N.W. and S.W, 

monsoon, add greatly to the unhealthiness of the colony. Fur 

the sum of L.7000, stijs Major Clerk, R.N.j this swamp, cover- 

' ing nearly 1000 acres of land, can be most effectually chained ; 

Hhut the exchequer of the colony being in a very impoverished 

■ state, there is no hope thia recommendation will be carried 

Hout, Bacchou, or Cape St Mary's, is situated on a small 

B rising ground facing the sea ; it is the most healthy spot around 

I St Mary's, and has been used as an invalid station from 

Bathuxst. 

M'Carthy's Island, another station situated about 250 miles 

in the interior, is about 5^ miles in length and 1 in breadtli. 

During the rains it formS an extensive plain of muddy swamp, 

with a pool of water dividing it almost in two, and emptying 

itself into the river. It presents no high ground, and when 

there happens to be a severe rainy season, the island is almost 

Blooded with water. There are large ditches and trenches 

' made at various part^ of Georgetown to carry away aqueous 

accumulations, but the number is too small for the requiremeuts 

^, of the place. Towards the end, and in the beginning of the 

Brains, these pools are converted into muddy swamps, exhaling 

a most deadly vapouiv 

M'Carthy's Island ia exposed to whatever influence of wind 

it might be subject to, whether mephetic or hygienic, towards 

■the S.W., W., N.W., N., and N.E. At the east and south it ia 

imperfectly sheltered by a low range of hills in the mainland, 

which is nearly 200 feet high. The general inclination is 

rom N.E. to N.W. 

The barracks of M'Carthy's, hygienicaUy, should have been 
built on the range of hills on the mainland, which is known as 
Fa-to-to hill, situated on the east of the island, on the N^'anney 
Etound. Their elevation is sufficient to moderate the heat. 
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which is so intense in the hot aeaaon among tbe swamp3 of 
the lowland. 

Tbe generalj as well as local inclination of the colony at 
Bathurst, including Combo and Bacchou, ia towards the 
swampy banks of the river, and consequently N.E. to N.W. 
There are no elevated spots around these stations, no mouu- 
tain or hills, but cue flat plain, which is exceedingly swampy 
during the rains. A few miles from Bathurst, along tlie river, 
brwu. is the town of Albreda, formerly belonging to the Prench, but 
exchanged for Potendie with the British Government. It \a 
built on the decUvity of a small mnge of hills, and forms a 
more eligible and important station for the principal seat of 
government than St Mary's or even the Cape. If the summit 
of the hill be occupied, it will not be very inferior to Cape St 
Mary's for healthiness, and very far superior to Bathurst or 
St Mary'a ; but in a commercial and political point of view it 
will be superior to any other point on the River Gambia. At 
present it is the seat of an extensive trade with the native 
but is neither a military nor a colonial station. 

An extensive range of bold lofty mountains, running fron 
W.S.W. towards E., and then shaping itself to the south, fori 
the peninsula of Sierra Leone. They are, I believe, of a volcanifi 
oi'igin, although many have thought that they must have been 
produced by a huge process of denudation. The highest of 
3u««r-LMt. these ranges is Eegent Mountain or Sugai'-Loaf, about 3000 
feet above the level of the sea, and comuianding a most extensive 
view. Uninfluenced hy any local peculiarities, it is subject 
to all the climatorial changes in tbe weather, and, from its. 
height, receives the breeze in the very saivie state fmm whateve 
jxtsition it may proceed. From Sugar- Loaf the moimtain riii 
towards E.S.E. until it becomes partially lost a little way 
youd Hastings, or merges into the Waterloo range, the higher 
peak of which is known as Mount Horton, which termJnatf 
»^ abruptly between Kent and York, facing the Atlantic, 

Another range in front, and to the south and east of the 
former, commencing from Signal Hill, where it is altnt^t 40U 
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or 500 fuet above the level of the sea, ascends gradually through ^^ 

W'Uberforce to Leicester, where it abruptly forma itself into a I 

Ronej from 1500 to 2000 feet above the level of the sea. From I 

lience the range occupies the front and rear of Gloucester, meet- I 

ing at a juncture between Kissy and Batlmrst, and termiiiat- I 

ing gradually from WeUingtou to Allen Town, I 

The general declivity of Sierra Leone is therefore towards loc»i upecJ 
the east and south-east, but there are gi'eat differences in its tua. - | 

loc^ declivities. The whole of the towns and villages of J 

Sierra Leone are either partially or wholly built on elevated I 

spots, but the numerical difference ia their healthiness depends, I 

1 ara of opinion, on their local aspect. 1 

In a sanitary point of view, the spot now occupied by the Piwitown J 

city of Freetown is the most unhappy that could have been I 

selected for the capital and enircpSt of trade. It is covered 1 

towards the south and south-east, south-west aud west, by J 

high and lofty mountains ; its aspect or declivity is towards J 

the north and east, facing the mainland, and exposed but very ^H 

impartially to the north-west or the oceaii. It is built in tlxe V 

plain at the foot of the lesser chain of mountains already de- ^^M 

scribed, where it makes an angle between Signal Hill and ^^H 

Kissy Range, and ia therefore screened from all breezes arising 1 

from south-east to west. At the centre of the town is an I 

abrupt hill, about 400 feet high, possessing a table-laud at its I 

summit, which is occupied as a military station. The town I 

ironed h low, except in front, where there is a gradual asceut I 

■ from the river to this elevation, which is called " Tower Hill." 1 

It is a well-knowu fact, that by a proper exiwsure of the soil t.am» „t I 

to the action of the sun a most beneficial result is obtained. ^"^ J 

" A hill inclined 45° to the south, when the sun is elevated 45°, I 

receives aolar rays perpendicularly, whilst upon a plain the ^^1 

eanie rays strike tbe soU under an augle of 45°, that is, with ^^M 

tue quarter less of force ; and a hill inclUied 45° to the north ^H 

rill be struck by the solar rays in a horizontal direction, which ^H 

lakes them glide along its surface." Again, local aspect has ^^M 

a most powerful effect in altering the efiects of the prevailing ^^H 



i; 



80 



CLIMATE AND METEOROI/JGY OF WESTERN AFRICA. 



■kw 






winds in a country ; and theae two Tesults, vik., the actiou of tb 
Sim on tbe soil, and tlie alteration of the effects of the preva: 
ing winds by local aspect or declivityj but principally the 
latter, must be regarded as the grand keystone to an explana* 
tion of the unhealthiness of the city of Freetown in Sierra^ 
Leone (and not, as has been most wrangly stated in books, i. 
colony of Sierra Leone). 

Duriag the December solstice the sun is about 32" south 
Freetown, and its benign influence is consequently lost early 
in the day, tbix)Ugh the interruption of Leicester Mountain and 
afturwards Sugar-Loaf; that ls, towards evening evaporation 
decreases and condensation begins to take place earlier, tlirough 
the loss of the direct rays of the sun. We know also tliat 
malaria is generated and concentrated on the surface of 
earth, or just above it after sunset, when the heated and consc^ 
(j^ueutly rarefied air becomes cooled down ; any influence, there- 
fore, which deprives a place of the full action of the snn does to a 
certain extent predispose it to disease. Fortimately, hoTvev 
at tlie December solstice there are other climatic influenci 
which moderate the injnrious effect that might have been pro- 
jnnt KdntiM. duced. In the June solstice the sun sets about 15° north of 
Freetown, but its rise is interrupted by the position of the lesser 
range of hLUs, and the town receives the sun's rays only in a 
slanting direction. Tower HUl interrupts in some measure^ 
secondarily, tlie due action of the sun in every part of F: 
town ; its position in the very centre of the town has a di 
influence, at whatever position in the compass the sim ri; 
or seta. 

Towards the end of the October or north-east monsoon, 
namely, at the banning of April, the wind shifts from N, and 
N,E. to S.W- and W'., but occasionally blowing from E. and N.K 
At this time the rain gradually begins to fall ; the dried up 
dead vegetable matter receives moisture and begins to pulre 
and conseqneutly forms the source of unhealthy exhalatio 
The wind from E, and N.E. blows from the Continent througl? 
an extensive track of these unliealthy emanations, — througl 
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sffsmpy (^uiiili, Tiiiioneb, Bullani, i&c, — strikintr 8ierr(i Looiie 

between WeUington and Hastings, bifurcates. A pait takes the 

direction in front of tbe lesser range, passes tbrougb Wellingtou, 

Kissy, and then Freetown, where it is interrupted in its coui-se 

Ly the concavity below Leicester range, and has to mount 

liVilberforce, or make a detour through the Cape before it geta 

to the sea. This wind, impregnated with raephitic substances, 

deposits a lai-ger quantity at Freetown through the interruption 

wliicU it meets at. the concavity, and does not at all relieve the 

tosni of the miasmata that is generated from it The next half 

the wind passes between the gulf made by the two ranges of 

ILs over Allen Town, then ascends to Charlotte, Bathurgt, 

at Town, and after passing Luinley, is lost in the sea, near 

the Cape, meeting with the first half, and during its ascent loses 

a ^leater portion of its miasmata. But the principal wind at 

is season (April and May) is generally from S,W. and W., 

ilowing from behiml the mountain. I have before stated that 

at this the comnaencement of the rainSi which is at Sierra 

ne in the latter part of April aud May, there are most un- 

'althy emanations from the earth's surface, that the vapour is 

ce steam rising from the ground, and producing great depres- 

the moat aanitary effect of a strong cuiTent of wind is to 

ispbce this and drive it away from the place where it is 

ing generated. Freetown, by its local aspect aud declivities, 

tirely loses these beneficial results ; the high mountains, 

towering Ijehind and nearly all around it, interrupt the wind 

in its coarse, especially the S.W. Wlien due W. it passes 

ver Wilberforce Hdl, touches Tower Hill in its course, but 

tapers over the town below it, and then sweeps through 

Fowrah Bay. The miasma;i6, which seeks the lower level, 

remains in its position, and forms the source of the most con- 

oetitrated form of febrile affections. The only healthy breeae 

t blows through the town of Freetown is the N.W. wind, 

ich proceeds direct fi'ora the Atlantic, and is nncontaminated 

any poisonous vapnur. 

F 
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When all these circumgtancea are taken into consideratioi 
can there be a doubt in the mind of any one why Freetown 
(and not Sierra Leone) is so unhealthy at certain periods of the 
year ? why the concentrated action of poisonous air, uninter- 
rupted by any aerial disturbance, should be the cause of a 
most deadly form of fever ? These facts, I am of opinion, are 
the real source of the unhealthiness, added to which is the 
neglect of the local Grovermnent in eflecttng proper sanitary 
works ; there are no proper effective drains, and year after 
year the excessive mortality cries loudly to the I^slature and 
the executive council for reform. 

But Sierra Leone is one of the most healthy spots on the 
whole western coast of Africa. The high and lofty peaks 
invite, but in vain, the inhabitants of the low, steam -vapoury 
Freetown, and point out the spot which nature designcii 
them to inhabit. They call upon them to plant villas every- 
where on their numerous platforms, and to retire there aft,er 
their business is over ; but all their warnings are in vain, f^o 
long as the merchanta will not occupy the hiUs — so long as 
they will continue to sigh for gold, unregardful of their health 
— and so long as the local Government will still continue to 
peraist in disregarding that essential element for improving the 
health of the town, viz., sanitary reform,* so long will the 
European and native population ahow a heavy yearly mortality. 

Sir Ranald Martinf has given the following summary as to 

* In the author'fl pamphlet on the " Politico] Economy and R«qniretDi'iit« 
or Biitieh WeBt<?ni Africn," whiUt recommentlinfr tlu> n«ceaaitj for ttn? for- 
mnUou of a munidpnl couodl, tlie following oiMnrB : — " The tiiu© U pertVctly 
ripD wheu Sierra Leone Dhould ka¥e a town corportitinT], BiDCt} the nxigliinrp 
(if siidi a body iji ft country is a true sign of advance in poiitioal ninttets, nini 
wo tinpo that no nttrrow-miudi'il prEJiidicfl will [irevent Its immeiiinte wtn- 
bliglimeiit. .... Si«iT» Luotie, fi'om it» rate of mortaliry and thi" 
necessity for ii vipilftiit snnitnry police, requires a town council and a medical 
regtetror. It will root out, tlie perntcimis caiiaeB uf the diseaAea in the coluoy. 
will rolievo the |iolice-c(mr( of a great tunny of Jta o*«ea and offlcers, ftnil con- 
imqiieiitly will aavo tlm colony a ftiir sum of money. The benefit derivfii 
from the aumiDDnauB, tinpn, &.B.. after payiii(4 all expenees. ahould 1m used 
tjutircly for rpnovating the town, oiearing it of filth and dirt," &.e. 

f Inllnpnco of Tropical Clirnate on Kurapeau Conatitution, 
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tie localities to be* selected for forming military camps, canton- i-o<»iiu»i 
Imenta, and stations in ti-opical climates, which, I think, well 
fdeserves the conaideration of civilians also :— 

1. When military circumstances do not imperatively forbid 
[it, an elevated and dry soil should always be selected for 
fbirooacs, camps, or cantonments, on undulating ground or the 

declivity of a hill, the most healthy sites being such as do not, 
from the natural fall or from the quantity of the soil, retain 
^iuoisture. 

2. Open downs so called are healthy. 

3. Such grass lands as have a suHlcient fall or inclinatiuu 
'«re healthy. 

4 The elevated banks of rivers that have a sufticient fall 
pther way. 

6. Tongues of land, or slender promontories jutting well 
into the sea. 

6. It is said that wherever pure spring water is procarable, 
there the ground is generally fit for encamping or cantoning 

jps. 

7. When marching, to halt, during wet weather, on ground 
QQiewhat elevated and sloping, and sheltered from the wind. 

S. In such cases to increase the number of fit«s, and to keep 
beta up to the starting time. 

9. To make frequent halts, selecting places when? the water 
is good, and to take care that the men do not drink cold watei- 
when heated by the march. 

10. In mai^hy localities, to encamp on the highest ground 
procurable. 

He has also given the followiug rules, pointing out the !■«<»««" wj 
localities to be avoided ; — 

1. All damp ground to be carefully avoided, and even where 
le surface may appear parched up and destitute of vegetation, 

if it be moist underneath, as by previous rains, it may be fouud 
charged with the worst exhalations. 

2. Half-dried beds of rivers, of can»ls, tanks, or ditches^ 
and narrow gorges. 
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3. Marshy groands, and aucli as are elevated imraeJb'atL'ly 
above marshes, and grounds which are exposed to winds aud 
currents passing over marshes. 

4 Ground covered with underwood, or the vicinity of such 
gicund, 

5. The low, jungly, or marshy banks of rivers and lakes. 

6. The best ground, if long occupied by masses, becomes 
yontaminated ; it is, therefore, au established rule to change the 
ground of encampment frequently. 

Horace Wilson had said, that " if British colonies be ever 
formed in the East, with a chance of preserving the moral aud 
physical energies of the parent country, it is to the vales aud 
mountains of the Indian alps that we must look for their 
existence." As with the East Indies, so with Africa ; and I say 
that if the Europeans intend to preserve their lives in Western 
Africa, if the Government is determined to cultivate the 
healthy growth and vigoxir of the rigiug generation, they must 
lay out and carry into effect extensive plans for properly occu- 
pying the moimtains of the African alps. In the mountains 
are the towns of Leicester, GHeslu, Eegent, Bathurst, and Char- 
lotte. The local aspect of the three first, tcigether ^vith their 
position on the summits and vales of the mountains, show that 
they must he the most healthy places in Sierra Leone, and ex- 
perience has proved it to be the case. 

The river districts, viz., ICissy, Wellington, Hastings, and 
Waterloo, present the same disadvantages as Freetown, 
being low, exposed to the most unhealthy and injurious 
breezes, and sheltered from those that are healthy. The sea 
district towns, viif,, Kent, York, and Bannana Island, are 
healthy, being exposed to every current of air, and washed 
by the ocean ; the first and la^t have special advtmtAges, the 
former being placed on the promontory of Sienn Leone, the 
latter being aa island in the Atlantic 

I have before, in another place, rcTOmmended that a sani- 
tarium should be made at tlie .summit of Sngar-Loaf. The 
experience of Neweaatle, Jamaica, has led many to believe 
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tbat it will be of great ituportaiice to the colony and the coast 

iu general ; but wheu the site is chosen, sanitary rules will 

require that the buildings should be made to face the Atlantic 

much as possible, but not to face Eegent'a Town. The only 

tlifficulty is that of transport ; but if the path to the Himalaya 

can be made available for practical puqjoses, I do not see why 

a peak 3000 feet high could not have au easy path made 

ihmugh it. It must be borne in mind that an elevation of 

2000 feet above the level of the sea is a good protection 

against the deadly fevers of tropical climates, and therefm-e 

Leicester mouotain should also be occupied. Two thousand 

re hundred feet is a safeguard against ydlow fever or black 

talt, and the local Government should at once cast off the 

inertiar. that at present prevents them from occupjing 

Sugar-Loaf mountain. 

Leaving Sierra Leone, we arrive at towns quite exposed to 
the Atlantic. The most important of these is Monrovia, the Mt-m-oviM 
capital of the Liberian Republic ; its salubrity, through its 
civl declivities, is very questionable, since it " is deprived of 
e northern sea bi-eezc in its purity by the long sandy beach 
^and brushwood wluch stretches from Cape Mount to St Paul's 
^^Rirer, across which it must pass before reaching the place, and 
^of the westerly winds by a high peak of land inter\'ening be- 
' tween the town and the sea." Monrovia, however, is built on 
an elevated laud. 

Cape Palmas is a flat country, exposed in evei-y direction, cnpc mn 
cept towards the north, to the Atlantic, iind consequently"*" 

rs the refreshing breeze uucontaminated when it blow.^ 

m K.E., E., S., S.W,, and W. Its local and general decli- 

ty is t-owards the ocean, and it i.? without exception the most 

y spot iu the republic of LibeTJa. It is slightly elevated 

'6 the sea-level, and is well watered by many magui- 

rivulets. 

Briti&h and Dutch jiossessions of the Gold Coast, occupy- quM Cunif, 
^ extent of more tlian 350 miles, including the variou.s 
diatricta of Apollonia, Axim, Ahantii, Elmiiia, Cape Coast. 
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Anamaboe, WInnebah, Accra, Adangme, aud Awoonali, must 
uow be considered All the districts from Apollonia to 
Wimiebah are buQt on sligbt elevations above the level of the 
sea ; the general iucUnatiou of tbe surface, as well aa their 
local aspect, is towards the broad ocean, iu the direction from 
uortb-eaat to west-aoutb-westj the north and north-west por- 
tioua being towards the mainland. Atcttti contains a Dutclt 
fort, wliich is built on a rock near the mouth of the River 
Axiin, The country around is low, moist, and thickly wooded; 
it has no mountains, but at some distance from tbe tovn 
clumps of hills are here and there to be found. 

In Ahanta there are three important towns, viz., Secondee, 
Bantry, aud Dix Cove ; they are all built on a slight elevatiou 
from the sea, and are surrounded by abrupt clumps of liills. 
There are no mountains near tliis part of the Gold Coast, but 
only small hillocks. " Passing through Chema, as one ap- 
proaches tbe Ahanta coast, several objects of scenographic im- 
portance arrest bis attention : a land jutting far into the sea ; a 
sea-coast covered with blocks of huge basaltic rocks ; breakers 
extending to a considerable distance into the sea, forming, as iu 
Secondee, a natural breakwater ; here aud there hillocks of no 
mean size, and so abrupt as to give sufficient evidence of the 
manner of their origin ; aud a countiy well watered by beauti- 
ful streams aud rivulets:. The breakers are principally pro- 
duced by rocks under the sea, encrusted with several varieties 
of medrepore corals, stretching in the form of capes a great 
distance into the aea ; in some places outcrops of these rocks, 
in very low tides, are to be traced about one and a-half mile 
from land. The most extensive breakers rise in Cape Three 
Points, which extends almost two and a-half miles ; the next 
at Adjuah, the third at Acbowa Point, and the fourth at Mum- 
ford."* 

Tbe towns of Elmina, Cape Coast, Anamaboe, and Winuebali, 
are all built on rising grounds, and surrounded by clumps of 
bills, which, at the tliree former places, are just behind the 

• Oetilogicftl Ctmotitution of AlinnlR. By tin- Author. 1ftii2. 
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wn, nnd at Wiunebali, at some distance from it. At Elmiaa, 
ou onti of these hills, Fort St J ago is built. At Cape Coast are c«p« Cmwi. 
five or six prominent hills. On the first and second Fort "William 
and Fort Victoria are built ; the next two are known by the 
names of Corner and Barnes' Hills, or Kardo, each of wliieh 
oont&ms a mud fort, built by Comioodore Wilinot of the " liattle- 
snake," At Anamaboe there are three imoccupied hills, the 
liigUest of which. Mount Blankson, is situated on the north- 

Eeast portion of the town, behind the little town of Agah, which 
Jt overlooks; they all rise from an abrupt base, and are of a 
conical shapa From Anamaboe to Accra there are a few hiyh 
kills, not worthy the name of raountams; the most important 
bf these are situated behind Miind'oiHl and Mauiciuadee. "Thei-e 
are no mountains," says Dr Tedlie in his report to Dr NicoU, 
" within several miles of Cape Coast, the highest land not being 
above 200 feet above the level of the sea \ nor are these jilains 
of great extent. The country, however, is not without beauti- 
ful sceoeiy ; clumps of hills are to be seen eveiywhere, with 
their corresponding valleys covered with a luost luxuriant 
fijliage throughout the year. The whole of the country, as far 
I as the eye can see, is one continued forest until you reaeh the 
^MULudai-ies of the Winnebah and Accra countries, Here esten- 
^Bive plains, with clumps of trees and bush, are beautifidly 
B^bterspersed. Those phiins, however, are not without their 
evil consequences to Europeans, for, during the rains, when the 
^B^vulet is tilled with watur to such an extent as to overflow its 
^Briginal boundaries, it bursts forth arid covea-s the plains, pre- 
Pfteuting an extensive watery surface for tlie action of the 
IMjwerful rays of a vertical ami." 

All these clumps of hills are decidedly of a volcanic origin. 
1 have many a time picked up beautiful black shining metallic- 
like lava or volcanic scoriie from most of the lulls at Ciipe 
, which proves that most of them, if not all, must have 
en the subject of volcanic upheavals at some distant epoch. 
Accra and Adangme aif plains which are muddy in. some 
its and sMidy in others. During the rains they are very 
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6wami^>y ; tliey are very much exposed to the sea breeze from 
whatever direction ; they are but slightly raised above tli« 
level of the sea. The principal towns are James Town, Dutch 
Accra, Chiistiansborg, rrampiBin, and Addah, which are all on 
the border of the sea. Tlieir general inclination and local 
aspect are towards the Atlantic, and chiefly between north-eagt 
and east-south-east, M 

Behind, and in the interior of Accra, is the Aquapim luoun- 
taiii, which is about 1500 feet above the level of the sea, having 
a declivity from south-west to north-east. The principal station 
is Akrapoug. where the Basle missionariea have large stone 
buildings, The climate is very healthy ; the air is colder and 
more invigorating than in the towns along the sea shore. The 
mountain is covered with an extensive forest, which makes it 
continually cool. It forms the sanitarium for the Europoau 
miasionaries of the Basle Connexion, who have always, to my 
knowledge, returned from it after a few weeks' residence quite 
renovated. 

Behind the Adangme district are, first, the Shai mountain, 
which. is an abrupt basaltic production, running from south- 
west to north-east, and whose aspect is in the latter direction. 
I have been on the summit of this Iiillj which is composed 
of huge rocks, entirely displaced and in confused masses 
everywhere. Next to Shai is Crobboe, which is an abrupt 
formidable mountain about a mile in length, rising almost 
peqiendiciilai'ly from an extensive plain. It presents an open 
flat surface on its summit, on which two large towns are built. 
It runs from south-east to north ; its local aspect is north-east 
and east, and it receives the rising sun full and uninterrupted, 
but the setting snn is received slantingly. It is cool and 
healthy. Towards the northern aspect the mountain side ia 
covered by thick forest, but to the south-east it ia geueraUy 
bare, being only covered by rank grass. From its abrupt rise 
on the Crobboe plains, as well as its formidable appearance, an 
intelligent niilitaiy ofticer has designated it "the (libraltar of 
Western Africa," 
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Still further behind tht> Crobboe hilla are the Aquamboo 

range of moimtains ; tbey run from north-east to aoutb-west, 

aiid their aspect is towards the east and south. The range, at 

ts Qortb-east extremity, is stopped short by the River Yolta, 

which waters these regions. At this position it rises abraptly 

above the rest of the range, forming a peak, which receives the 

name of Mount Pine. I ascended one of these mnges in 1863, 

situated near the Basle missionary station of Odumasi. Before 

^me there was an extensive plain, dotted here and there with 

^nbnipt hills or mountains of various heighta. Alongside the 

^MTolta, towards the sea shore, the highest of these, T^'ingo Grand, KisgoOiand. 

^^stands boldly out ; it is a conical, abrupt mount of good height, 

und exposed in every direction to the sea breeze. These several 

mountains are, without doubt, of a. volcanic origin ; and the 

plains, which are covered with sand and marine shells, must 

have been raised from the depth of the oceau by subteiTaueau 

(disturbances at an early epoch of the world's history. Their 

^wimmits are healthier than the plains ; and the suggestion that 

^I^SapODg should be made an invalid station, if can'ied out, will 

^^wa step in advance in sanitaiy matters. 

Leaving the Gold Coast, we arrive at an extensive narrow 

ract of sandy laud, extending from the River Volt« to the 

iger, and included under the name of the Bight of Benin, nitht «f 

ese tracts were of coral formation originally, but they have 

en covered with sand and alluvial deposits. About fifteen 

miles from Cape St Paul is Quittah, which was formerly a 

military litation, but which is nowabandoued Ijoth by the civil 

and military authorities. The coast all along Ibis bight is low 

and swampy, especially during the rains ; the island of LagoSi 

which has lately been received as a British colony, forming no 

ixception to the general nde. 

There is but slight elevation above the level of the sea, and 

the general and local inclinations are towards the Atlantic, No 

ountains or elevated spots ale to be seen, except far into the 

terior. Betw^een tlie mainland and the interior there is a 

agoon of brackish water. The island nf Lagos originally 
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was of coral t'ormatiou, but has been iDcreaaed by the cob- 
tinual deposits of alluvium from the surrounding riva3. It is 
situated at the coufluence of the rivers Ogun, Osbim, and Oaaa, j 
which unite to form the Kradu Water, and discharge them- 
selves into the sea over Lagos bar. " The delta formed at the 
mouth of this lake," says Dr Roe, Army Medical Staff, " had 
been arigiually a mud bank. On this haa been formed a sand- 
baak, wliich conatitutea the island of Lagos. Its greatest 
length from east to west is three miles ; its greatest breadth 
from north to south, one mile ; but these measurements mustfll 
not be considered as giving the area of the island, from tlie 
great irregidarity of its OTitliue. The depth of this deposit of 
sand varies from six to sixteen f^jet, and underneath it is always _ 
found atgillaceons earth, white or grey in colour. Clay 
found on the western bank of the lagoon, opposite to the towii,| 
of good consistence, and used for making sei'\'iceable bricks. 
They are friable, and do not stand exposure to moisture well, 
but, as a reason, the clay is not thoroughly puddled, and the 

bricks are not properly burnt In no part of the island 

ia therq much elevation above the level of the surrounding 
lagoon, perhaps the highest does not exceed tliirty feet above 
this ; and these elevated portions esigt only in tvro places, and 
then in nn area of only a few square yards. A large part of 
the island is absolutely below the water level ; and two of thes«i_ 
tracts, the larger than the others, form swamps, wliich reaclj 
within a short distance of the sea on either side, while bi-auche 
of the lagoon indent the margin in all directions."* The njaiu-^ 
laud in the immediate vicinity of Lagos presents no eminence 
or rising ground worthy of notice, but at Epi and Ikorodu the 
ground has a decided rise from the bank of the river. J 

We come now to the last portion of Western Africa, extend* 
ing from the Eiver Niger or Cape Formosa, in lat. 4' 5' N., 
long. 6" K, to Cape Lopez, in lat. 36' 10* S., and long. 8° 4C 
E., forming the Bight of Biafra. In this tract tliere ai*e immens 
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Al'rica. BIud Bo<ik — Army MudJcal Dopurlineut, 1862. 
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Igfty moimtains, higher than those seen iu any other part of 
Bfeem Africa. The country along it is of considerable eleva- 
tion above the level of the sea, the northern portion having au 
inclination towards the south and south-east ; the southern 
showing an inclination towards the west and south-west There 
are do stations along tlie whole coast line occupied by the 
uglisli Government, and, consequently, I must be brief in my 
eacription. Between the Old Calabar and Camaroon Rivera 
there are lofty mountains, the highest of which, the Camaroon 
Peak or Mongo-raa-lobah, rises about 13,760 feet above the 
level of the sea ; the lesser Camaroon Peak is about 5820 feet 
high. These mountains, towards their summit, poaaesa the vege- 
tation of the temperate zone and a European climate ; they 
are very healthy, and decidedly of a volcanic origin. To 
;Victoria Station, at the foot of the Camaroon Mountains, — an 
levated position, — the missionaries at the Camaroon River 
when ill are invalided; and a short residence there restores 
them to perfect health. 

Within this bight there are several islands of volcanic origin, 
he principal is Fernando Po, wluch is now occupied by the 
Spanish Government The island is very much elevated above 
the level of the sea, presenting various local aspects. It is 
very mountainous, the ranges rimjiing from north to south- 
west by south ; they are entirely of a volcanic origin. It has 
two lofty peaks, the highest of which, Clarence Peak, is about 
10,160 feet above the sea level. Of its volcanic origui Dr 
iJaniel writes : — " Basaltic scoriue, in different stages of de- 
TOixtsition, with alununous and other shalified conglomerates, 
Itcmately blended with and based on the results of igneous 
iction, fully detemuned the geological features of Fernando 
'o, and attest its volcanic origin; while t)ie recent explorations 
f Clarence Peak, in confirmation of the correctne^ of these 
Jews of its physical formation, have satisfactorily proved it to 
e an extinct cmter of considerable magnitude. Throughout the 
le the land in general rises somewhat abruptly from the ae«, 
exposing to the eye faces of basaltic and other rocks embedded 
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in the soft friable masses of acoriEe, the crevices of which are 
frequently filled up by tufts of plants and by brushwood. In 
other places, where the declination of the land is of a less pre- 
cipitous chai-acter, it becomes more easy in its descent. Beaches 
of fine blacik sand, with huge rounded fragments dislocated 
from the circumjacent cliffs, are found at their base; the accli- 
vities sunuountlng which ai*e uniforndy concealed by a dense 
underwood of shrubs and young trees. On the inferior 
slopes these volcanic vestiges are covered with superfici^ 
crusts of dark red clay, mLxed with the loam of decayed vege- 
tation, whichj being clothed with extensive woods of borabax, 
palm, red wood, and other trees of gigantic dimensions, pre- 
sent a very imposing and beautiful eflect. Like all moun- 
tainous regions in equatorial Africa, the upper plateaus and 
heighta are diversified by the mingled links of a varied vege- 
tation, which, partly cprresponding with the woody producUons 
of a more temperate clime, and partly with those found on the 
lower or maritime districts of the island, are of a less exubenuit 
growth, and do not assume the gorgeous richness so peculiar 
to African landscapes within the tropica. Adjoining the limits 
of these woods the ground is conjointly strewed by a thick 
jungle of dwarf bushes and trees, interspriukled with occasional 
specimens of tbe aboreacent fern (Fili-J' aborea). Ifeyond this 
a verdant sward of grass ascends within a short distance from 
llie more lofty peaks, and is selected by game, herds of deer, 
and wild buffaloes as their pasturage. In the dry months the 
natives set fire to the long withered stems, in order to drive 
these animals into their power, and it is possible that from this 
circumstance the report has origiuat^id of the volcanic eruption 
of flames, said to have been noticed ou the summit of the 
monntaiu. The distant range of highlands, as they rise from 
the flat and im^dulating teiTaces that constitute the extreme 
periphery of the island, propoitionately increase in altitude, and 
finally converge into two termiual peaks, joined by a continuous 
ridge some miles in extent. The highest of them, called Clateuoe 
]'<'uk, is almost constantly envelnpril in fleecy clouds." 
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At the first occupation of this island hy the Spanish Govern- sr*iii»h 

1-11 -11 r •Kiiltaiiiun. 

nient the mortality was very Lt<«h ; tliey occupied the town of 
Clarencse, which is built on a slight elevation along the water 
,«jde. Experience has tauj^lit them that the higher they ascend 
the more healthy they become, aiid now they have built sanita- 
riuHiS on the sides of the lofty ranges of hills, viz,, at 1000 feet 
above the level of the sea, which have immensely reduced the 
rate of mortality in the island. 

Jlonntains, hills, and elevated spots liave a great influence iiiHuenci^ <rf.j 
over the climate of a place. 1st, By their general declivity i,iu^ hiki 
with respect to the course of the sun. 2nd, By their height tptm oa 
3rd, By the w^inda they arrest and those they do not interrupt. *■ 

Dr Pickford gives the following summary as their re- ^j 
suits: — ^M 

1. Countries Jyintj to windward and westward of extensive 1 

■ inoantnio chains are warmer than those to leeward or to east- 
ward. 
■ 2. The atmofiphere of elevated localities is colder, thimier, 
more transparent, drier, purer, more bracing, mora elastic, more 
pxhilamting, and more ozojiiferous than that of the vale or ^^ 
_j plain below. ^^ 

^M 3. As a rule malaria is rarely met with on hills and elevated | 

Bsitiiation?, unless generated by stagnant pools on the table- 
Hland or plateaus of the hills themselves, its great specific 
^kravity precluding its ascent to high grounds. 
^M 4. Elevated localitiea are exempt from typhus and remitting 
T^Tevers, and are in every respect more healthy than the valley 

Kr plain. 
6, The atmosphere of mountains and high situations, says I 

.tiristotle, is much more agitated than that of low grovmd. ^H 

|b 6- More rain falls among the mountains than in tlie plain. ^^% 
^1 7. The reading of the barometer is not ao high on hills and ^J 
mountains m m the plains below. ^H 

^K 8. Mountain travelling, in consequence of the ptirity, elasti- ^^ 
^^ity, and ozoniferous qualities of the air, is highly conducivo i 

to health. J 
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9. The effect on the pulse and respiration of mount 
travelling is to accelerate them. 

According to M. de Saussiere the air of low plains is 1 
salubrious, because it is loaded with heavy exhalations, s 
tained by its density ; on the other hand, that of mounta 
more than 500 or 600 toisea (3196-85 or 3836-22 feet) ab< 
sea level is vitiated by other exhalations, which, possibly ligh 
than common air, do not the less impair its salubrity. 
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CHAPTER V. 

1. THE NEIGHBOURHOOD OF GREAT SEA8 AND THEIR HELATITO 
POSITIONS. — 2, POSITION IK RESPECT TO LARGE RIVERS OK 
LAKES. — 3. POSITION IN BESI'FXT TO FOREST, VALLEV, AKIJ 
LOW LYING LAND. 






Thk neighbourhood of the ma has a f»Teat influence in mode- 
rating the temperature of a country or town. It follows with iniiueEct of 
great slowness alteration in the temperature of the airj and in « 
consequence moderates any excess of temperature that is likely 
to be oeeaaioned ; thus, the nearer a town is to the sea, the leas 
.will the extremes of heat and cold be found; the further inland 
country be, ca^teres paribus, the more the extremes are ob- 
' served. 

The sea-board towns of intertropical countries arc always Temimnn 
cooler than the interior of the continent. Thus, during the 
Aahantee expedition of 1863-64, the encampment at the batiks 
of the River Prah, about 180 miles from the sea coast, was at an 
average ten degrees hotter than Cape Coast ; this is due to 
the cooling influence of the sea water over the wind as it 
passes over its surface. The atmosphere is generally more 
invigorating and healtliier than in the interior, through the 
^^development of a larger quantity of ozone in the atmosphere. 
^M By the evaporation that is constantly going on along the Ei«trtrity, 
^Htea shore, places thus dtuated are plentifully supplied witli 
^Atmospheric electricity generated through that action (Pouillet). 
In tropic^il countries the banks of rivers are generally very 
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uuhealthy ; tlie eiiianatioQ fitjm tlie surface of tlie river does ni 
consist of aqxieous vapour only, but also of deleterious gases, sue 
as sulphuretted and carburetted hydrogen, &c., besides wliio 
the umddy swamp that ia occasioned gives off very poisonoi 
vapours. The mean daily temperature of the water of the viv 
Bometimes exceeds the minimum tempiifatureof the country 
town around, in which case tlie water exhales mepliitic atmo 
spheric gases, the result of putrefaction of the vegetable am 
auiujal matter which it receives in ita course, and which is hel 
in solution by them ; and this water, when drunk by individual 
predisposed to bowel complaints, at once produces dysenter 
and diarrhcsa. These diseases continue in amount and severit? 
iu direct ratio with the increase of temperature, and decrease J 
the heavy rain increases the bulk of the water, and dLminiab 
its temperature. 

Through the evapomtions and exhalations that are coQ 
stantly going on from the surface of water, especially 
tropical climates, the banks and surface of the river am 
Dcighbouring coimtry are always covered with mists, fogs, 
haze, which is principally the case when there exists a grefl 
difference between the temperature of the atmosphere andtha 
of the water. This haze or mist is observed generally in tl| 
morning before the heat of the aun dispels it. Tliua. during th 
harmattjui months, in the upper portion of the Eiver Gambi 
when the temperature of the water is very low, ranging ft-oi 
50° to 56° in early morning, the surface of the river and thi 
adjacent lands are generally covered with thick mist 

The ebbing of tidal rivers by the ocean tide, such as thos 
met with in every part of Western Africa, leaving mud<^ 
banks witli dead vegetable and animal putrescent matte 
exposed to the direct rays of solar heat and the influence 
the temperature, twice during the twenty-four hours, are pro 
ductive of deadly emanations which might produce fevei 
fliaiTho?a, and dysentery. 

When lakes and lagoons are well supplied with water, an( 
their banks are high and steep, they giv^e out no pestUentii 
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vapour, but when their banks are low, and the water is subject 
to be diminished, their banks become exposed to the direct 
rays of the sun, and the vegetable and animal remains become 
discomposed, and fonn the source of malarious fcvei-g. The 
li^oons in the Bight of Biafra are the source of the most 
dtjadly emanations : the banks are open, flat, and covered with 
lank vegetation, and here and there pools of water. During the 
di^' season there remain!^ an extensive tract of slimy mud, 
fhich sends forth peatilentlal vapoui-a. 

But lagoons, lakes, and awamps, when surrounded by larye 
umbrageous trees, by forest trees and green vegetation, are not 
anliealthy, nature having provided the leaves of these plants 
with the property of decompoaing and destroying the malarious 
[loison by the oxygen which they give out, forming ozone by 
cambination with the oxygen of the air, and of absorbing 
certain noxious emanations ; but when marshy latid, covered 
witli forest and undenvood, is deprived of solar light and heat, of 
4 free circulation of the air, and the woods are close and impene- 
trable to atmospheric intiuence, it bccomea veiy unhealthy. 

Countries that are well supplied with forests or woods are Fore*u bdii 
very much cooler than those which are open and eidtivated ; 
the reasons are that they shelter the surface of the earth from 
the direct rays of the sun, and consequently prevent radiation 
Crora it (the process by which the atmosphere is heated) — that 
the leaves give out a large quantity of watery vapour^ — that 

I&tey absorb solar heat, and increase the amount of cooling 
pup^rficial or radiating surface. 
During the day, whll.'st there is sunshine, plants abeorb and 
deoompoae carbonic acid from the atmosphere, assimilating ita 
carbon and giving out its oxygen to the air : iluring the night, 

■or in the shade, they absorb oxygen and give out enrboiiicacid. 
aBut mataria is most active and deadly from sunset to suiuise, 
at the very time wheu plants absorb oxygen and give off 
carbonic acid. Marsh miasma " is arrested, and probably 
atiiilised, decomposed, absorbed or respired, l>y large thick 
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leafj trees, by dense groves iind forests, by masses of foliaw* 
und by evergreen sbrubs ;" and Miiiy was correct ia liis opiuiou 
that " groves and trees abaotb and destroy mephitic Arapours."* 

According to Haviland, a forest, intei'vetiing between a pes- 
tilential marsh and a city, often affords a protection to the 
mhabitauts, and perchance the pestiferous air gets decomposed 
into innocuous gases during its enlargement among the trees. 
Sullivan, in his " Visit to Ceylon," corroborates this fact. He 
i-omarked that the vicinity of tanks and lagoons of the most 
fcetid and agueish character was perfectly healthy. They were 
covered in abundance with various kinds of aquatic plants, 
including the lotus, of almost Victoria Rogia magnificence, 
which, by a kind Providence, are made *' to serve not oidy as 
filterers and puriliers of the water itself, but even as consumers 
of a considerable portion of the noxious exhalations that would 
otherwise poison tlie neighbourhood." 

The atmosphere of valleys is generally charged witli 
moisture. It contains very little ozone ; it is cMlly in the 
morning before the rise of the sun. " During the forenoon, 
mid-day, and afternoon, the temperature has attained its 
maximum, and is succeeded by the cold mist and fogs of 
evening. Mountain chains influence the temperature of the 
vaUeys to a very considerable extent Valleys and plains on 
the north side of lofty mountains, being deprived of the 
warming and cheering rays of the sun, are cold and glooniy. 
and their vegetation is retarded in a proportionate degree." 
The morning mists are generally dispellud by the momiui; 
sun. These are caused by radiation of heat in calm nights and 
the cooling of the earth's surface or surface air below the ait 
above ; their origin is from the vapour which arisea from the 
earth's surface aud from water. Fogs have the same origiD, 
their immediate causation being the admixture of airs of differ- 
ent temperatures. The temperature of the water at night is 
hotter than that of the superincumbent air, which, " becomintj 
warmed by the water, rises surcharged with moisture, wluch 

• Op. ri(. vol. i. p. 167. 
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iljirecipitatea in the form of fog upou coiumg in contact with 
the cooler air above," 
The fogs generally observed on tlie tops of Leicester moun- 
in and Sugar- Loaf, or on tlie top of any mountain, are cau^d 
iy their sides and summits being eooler than the prevailing 
md, condensing the vapour which they hold in solution, while 
molecules of water form themselves into fogs, AcM?ording to 
M. de Saussiere, mists and fogs consist of minute vesicles or 
hollow spheres of water filled with air, capable of mutual re- 
pulsion, Being very rapid in their movements, they chase, 
repel, and fly to each other in the most grotesque and amusing 
styles ; they are supported and formed in the air by the agency 
of electricitj^ derived from the upper strata of the atmosphere, 
^A Having in the foregoing cursorily treated on the advantages 
^Hnd disadvantages of places situated in the neighboui'hood of 
H^ieat seas, of large rivers, lakes or lagoons, of forests, and in 
valleys and low lying land, I shall now briefly describe the 
relative positions of the different colonies and principal places 
on the West Coast of Africa with respect to those conditions, 
I and how they either destroy or eiihance health, 
^p St Mary's, the capital of the Gambia colony, is situated at 
^The mouth of the Eiver Gambia, on the right bank, and being 
\ placed at a concavity of the river, receives a large quantity of 
the debris and other putref^Tug matter brought down by the 
I river. It ia far below the water level, and is bordered on 
1 tlie north and west by an extensive muddy swamp, which at 
Ithe commencement of the rains gives out a most deadly vapour. 
V?overtior Colonel D'Arcy, in a "Eeport to the Legislative 
nncil on Dikes and Drains," remarked that the Island of 
Mary's was considerably below the level of the sea in some 
rts, — " For on observing the wells during the dry season, 
the water is ten or twelve feet below the surface of the earth ; 
hereas during the rains the surface of the water in the wells 
the military hospital, one of the highest parts of the island, 
scarcely a foot from the level of the ground This proves 
that the whole oE the race-course Rtid Half Die must lie con* 
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^^1 siderably below the level of the s^a." " Observing this pecu- 1 

^^M liarity, 1 was tndaced early in 1800 to commence the sea-wallj 

^^M round Half Die." I 

^^1 At Government House and burial-groimd the sea is eu-< 

^^M croaching, so that the very existence of the island is precarioiHd 

^^M " Let there be a combination of elenieiita," says Colonel D'Arcjj| 

^^H " in a sea breeze, during the month of August, blowing strong 

^^M when the waumies happen to be in the ascendancy, preventing 

^^M thereby the ebb-tide from acting freely, aud nothing could save 

^^M the island from being covered with six feet of water, to the 

^^M great destruction of life aud property," He strongly reco 

^^M mended the formation of drains, the building of ramparts 

^^B against the encroaclnnent of the sea aud river, the filling up 

^^M of mnrfjh and low lands — all which ai-e naeasures necessary for 

^^M the sanitary condition of the colony. 

^H The Cape is opposite the sea, and enjoys all the good in- 

^H fluenee which the neighbourhood of such an cleuient is like t*) 

^^1 produca 

^^M M'Carthy's Island is a mass of muddy swamp during t! 

^^m rains, and very low, so that in a heavy season the water inui 

^^B dates a large portion of the island. It is entirely surrounded 

^^H by the river, whose muddy banks, from October to July, 

^^B through the ebbing-tide, are exposed twice in the tweiit)'-four 

^^B houis to tlie action of the sun. During the dr)' season the 

^^1 alluvial earth is dry and caked j a few lafge trees are to be seen 

^H here and there, but the island is generally bare at this time. 

^^H There are no forests near St Maiy's, or trees, with the exceii- 

^^M tion of a few mangroves in the swamps ; bnt the early inhabi- 

^^m tants were conscious of the benefits to be derived by planting 

^^M rows of trees in the to^vn, and thus the front streets, and some 

^^B of the back streets also, are decorated with rows of evei^reen 

^^M trees, which not only give a pleasing aspect to the town, but 

^^P hIsq produce a most beneficial sanitary residt, as we have 

^^ already seen. J 
'atti™ Leiine. Frcetowu, thc Capital of Sierra Leone, and all the towns iff 
the river district, are built on the sides of the Sierra Leone 
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f fiver. The river is, in geiieml. bordered witli moderately high 
t'iiffs, so that at ebb-tide there are little or no mud banks exposed 
in tiose places. But the river forms imdulations and bays at 
Idifibrent places, and during ebb-tide leaves there extensive 
jtmcts of Tuuddy swamp, whicli act most prejudicially upon the 
1th of the colony. At Freetown, Congotown Bay, Ci'ew Bay, 
id Grauville Bay, fomi conjointly one of the most {leniicious 
'sources of the endemic fevers ao destructive at certain seasons 
in the colony. The Crew Bay swampy tmct is in the heart of 
Freetown ; it is twice every day exposed to atmospheric in- 
fluence, and gives a most sickening odour. The Gmmniar 
School building overlooks this deadly bay ; and can it be a 
wonder, tben, that no European can occupy that spacioiis 
Idiug without in a few months, yea weeks, falling into the 
llost severe form of intertropical fever ? Is it a wonder that 
then yellow fever was prevailing in the town, its principal 
id kis consort fell an easy prey to its deadly paw, and both of 
bem were carried in the same day to a distant gi-aveyiu'd 1 Is 
:a wonder that a successor, who was sent fi^om England to 
ke his place, after a few weeks' residence was invalided, after 
1 most distracting attack of fever ? Is it a wonder, I say, that 
be present principal, who is a native of tlie colony, found, 
ter some years of labour, that he was dying by inches, and 
bat hia life waa most uncertain so long as he remained there, 
«nd that he consequently tendered his resignation, which was 
Bot accepted t And need I say, is it a wonder that the building, 
Jijeing formerly a Government House, was sold, after the death of 
Bveral governors and government officers ? Amongst the former 
Jeremy was one. And yet is it not paradoxical, that the local 
Jovemioent has not done the least thing towards counttT- 
ting this noxiotis Pontine marah 1 Year after year its deadly 
Invia conveys many a valuable life to " the long home," and 
yet the local Government " dines and sups" by its side without 
thinking it worth their considcmtion to do sometliiug 
rards nentTalisiDg its effects. 
I'ongotowTi Bay antl Granville Bay are but minor swamijs 
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when coDipared with Crew Bay, but they help, by their eman-- 
ations, to fill tlie air of Freetowo with luiasiaatic poiaon. 

Freetown^ aa well aa all the towns in the river district, ji 
situated at the foot of the mountains, with elevated spots nt^ 
differeut parts of the town. The most swampy and low por- 
tions of Freetown are behind Crew Town, known as Portngnesa| 
Town ; tliis is always found covered with mist and fog, especially 
at the beginning of the rainy season, and ia in all ruspecta 
amongst the most unhealthy portions of Freetown, as the rate 
of mortality is greater there than from any other part> It is a| 
low lying land, and consequently subject to those diaadvan- 
tages already described. 

The towns in the mountain districts are in the neighbour- 
hood of small, clear fresh-water rivulets, having gravelly bot-.| 
toms ; they rise from the valley made between the i"ange of 
hills on either side. The climate is cool and refreshing, and 
there is a constant draught of strong wind. The banks of the 
rivulets are generally healthy, having no muddy swamp, except 
at aorae isolated spots during the rainy season. Kent, York, 
and Bannana are exposed to the temperate influence of the 
Atlantic, being situated in its immediate neighbourhood, and 
receiving the breeze in every direction, U 

All the towns in Sierra Leone are plentifully supplied with " 
evergreen verdure. The habit of occupying detaelied buUd- 
inga, having a piece of land surrounding each habitation, where 
plants in all the bloom of tropical luxuriance are everywhere 
to be found, is carried to such an extent, that it is picturesqne 
to stand on one of the mountains and take a bird's eye view of 
the town ; * but the local Government has not yet organiset 

* Tlie houiioa ar<i placed od oithei «ide of tbe Btreete, detached, many < 
which hftTB beautiful promanaika Biid flower-gftrdenB around them. Tliiii 
reminds mo of that poitioii io Tncitus, where lie aaya, doecribing tbe hnbiU^j 
tiona of the Qerinaus of hii day, *• A'e paiiunfer quidem, iutijr ae junctw Bodm. J 
Colunt (liscreti ac Uivorei, ut fons, ut caTDpna, nt nemua pkcait. Visijas J 
Icicaiit, nun iu nostrum morom connexis at cubmT&ntiliue i&dificiis : entini f 
qUtMqUB doimim spntio circamdat. "^-TACITUS — De silv. morihut, tt populitX 
ilermaiiiiT, TlK>y do uot oven suffer liouac*a to bo Iniill tti <ii,>)itiict, Tlipyl 
ucimpy dotHuhed nud tcinuti.^ liubitittiDnji, us Iho fmintuin, llu> plain, or tin 



SlEUItA LEONE. 



103 






"meaM3 by wliich trees can be planted in regular rows in tlie 
streets of Freetown. Such a plan would tend to decrease the 
unhealthiness of the town. It has been proved without a doubt, 
that since the streets w^ere covered with the Bahama gra-ss, the 
colony has greatly improved in health. With the exception 
of York, there are no large forests in the inuuediate neighbour- 
hood of any of the towns, but they ate surrounded by low wqods 
and high grass, Sherbro Island Is low, awampy, and unhealthy, 
liud presents almost the same peculiarity as M'Carthy's Island, 
Monrovia, the capital of the Liberian Republic, is built un 
the bank of the Mesurado Eiver on a high ground ; it is also 
exposed to the eea Local influences tell very much against its 
liealthioess. Cape Talmas ia situated in the neighbourhood of 
the Atlantic. In its interior it is weU watered by several small 
treams ; it has no large forests behind it, and its healthiness 
"^Is unquestionable. 

The Gold Coast stations are in the immediate neighbourhood 

of the Atlantic, They are but scantily watered by large rivers ; 

there are only five within a coast line of ne-arly 300 nuLea, viz., 

the Assenee, Aucobra, Boosum Brah, lyensn, and the Volta. 

ITiere are no stations built in the immediate vicinity of any of 

H^ese rivers, with the exception of Chema, near Boosum Prah, 

^kid Winnebah,near Iyensu,but they are placed at some distance 

Hthjm the mouth or banks of the rivers. The towns ion the tiold 

fCoast are surrounded ptiacipally by thick bush of underwood, 

and in many places by large forests. The only unhealthy 

water collections are the salt pond.?, which are always found 

^outdde the towns. Tliei-e is one at Cape Coast, another at 

^BLnamaboe, and several at Accra. They are small lagoons 

which, during the drying process, give out veiy offensive and 

Pickly odours, which, their position being towards the south- 
rest, are consequently ever drifted towards the towns. 
Cape Coast is quite in advance of SieiTa Leone iii one 






e may attract tliom. They plan their villages, not after our own fashion, 
TOWS of Eti^ioinin^ liouBca ; an the coDtrarj, every outi hoa & [ti«G«i uf laiiil 
fnrroniiding his habitation. — (TO* Avlhor't imrk on the l^tttienl Tttpc^raf/ij/ uf 
Ike Wetr CmMt vj AJrica.) 



104 



CLIMATK ANO MKTKOUOLOGY OF WESTEKN AFRICA. 



annitary particular; the old Euiflpean residences have laj^e 
umbrageoua trees planted ou either side of the streets, cooling 
the air, and making an agreeable shade agaiust the noon-day 
sun. They have squares with shady trees in every direction, 
which have lately been put into perfect repair by the great 
sanitary governor, Colonel Couran. Thia is a step in advance 
which the laiater colony should, without delay, imitate. Several 
trees should he planted by the sideg of these salt-water lakes 
nearest to the towns, which will tend to neutralise the action 
of the poison emanating from their banks. 

Malaria has an attraction for or adlierence to lofty um- 
brageous trees. Dr Ferguson writes ;• — " At Paramaribo, the 
capital of Surinam, the txade wind, which regularly ventilates 
the town and renders it habitablcj biotPs over a considtrahU 
tract of siaamp at a short distance, but which, fortunately for 
the inhabitants, is thickly covered with umbrageous forests. 
Experience, besides, has shown that there, as in all other new 
lands, the cutting dawn of these trees in the siaamps has ever been 
a fatal operation in itself, and in all probabilitj' woidd be pro- 
ductive of pestilence to the town." This should always be borne 
in mind by heads of colonies, and they cannot plant too many 
trees in the various towns. From the same cause, the inhabi- 
tants near the Dismal Swamp of Ameriua, occupjing a tract of 
nearly 150,000 acres, on the borders of Vii^iuia and North 
Carolina, very seldom suffer from ague, whilst North and 
South Carolina and Virginia sufier dreadfully from it The 
Rights of Biafra and Benin are well watered with many rivers. 
The Ogmi, Niger, Bonny, Calabar, Cameroon, &c., are to 
found here ; but we have more to do with stations at Biafn 
which are situated on a narrow tract of land between the 
lagoon and the Atlantic. They are much exposed to thai 
iuflueuce of the Atlantic ; aud although Lagos ia a few mile 
inland, it still is near enough to receive its benefit The banks 
of the lagoon are low and muddy, and covered with I'auk 
vegetation near the land. At the commencement of the rains, 
the extensive dried up banks are covered with small pools of 
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aiit wiiter, which givt; out putriJ exhalations. It is the 

t source of th(i unheal thiness of this part of the coast, and 

e only remedy woidd be to cover these banks with large 



That fens, bogs, lagoons, and such accumulations are the 
source of disease, the immortal Shakspeare haa even told us. 
Thiui — 

CaiilMn. As wicked dew aa e'tt my mother bruh'd 
Witlj rnrVou's feiither fioni unicholttmm fen 
Drop on yon both. 

TEHPEani Aet i. Scene 2. 



Cutihiin, 




All the ifi/e<ti(iti* tbiit lli<.A gun mcita up 

Frotn liog», f«H*, jUtU, uu PruHpur fall, and make liim 

Ijy itMrli-Dieol a diaeaec ! 

Tbmpxbt, jlef ii. Scent 2. 

Tbuugh I go Bloao 
Lik«i tf H lutLulif dragon, that hiafm 
Makea fear'il, and taUc'd uf moru than eeen. 

CoRiOLANUS, Aet iv. Settle 1. 



'But we find that the natives have instinctively protected them- 
selves from the results of these deadly emanatioas from the 
banks, by aurroundiug their towns with large lofty cocoa-nut 
trees, ■which are densely packed together. This has assisted 
a great deal in putting down the malaria evolved, and the 
iahabitants are comparatively healthy. Lagos, as has been 
described^ is situated at the confluence of these rivers, and in 
some parts is below water-level. There are, unfortunately, not 
many lai|[e trees in the town, and it is not surrounded, as in the 
other towns, by lofty cocoa-nut trees. Fernando I'o has been 
suf^ciently described in the last chapter as to its position in 
the centre of the Atlaiitic 
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The geological nature of the soil bears very important relations 
to the sanitiuy condition of a country, — its configuration and 
geological characters having a close connection > i^'ithiii a certain 
limit, with certain pathological conditions of man. 

The compact nature of clayey iot/i- prevents it from admitting 
both heat and air. It permits the super Bcial retention 
water and moisture of every kiucl. " It generates, how partially 
soever, those marshy or unilraiued spots, or wet woods, or 
moist meadows, which are the sources of malaria, and, conse- 
quently, of the various diseases confounded with the vague 
ti?rm unhealthiuess" The atmosphere on clayey soils Is 
generally move cool than on other soilsj because during the 
heating process tliey give out a laige quantity of the contained 
water in the form of vapour, which acts beneficially on the 
heated air ; the air is, however, very damp and logger, and its 
effect on the system is very relaxing. The inhabitants of such 
Boils are most subject to colds, cougha, and rheumatisi^P 
(Uayey soils absorb about ten or twenty times more water 
than sandy soils, and twenty or thirty times less than surfHcc 
soils. Clay soils absorb heat less than sandy soUs, and cool 
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more rapidly also ; they allow less quantity of air to pass 
thiDiigh them. 

Gravelly 8oik are, when dty, very healthy ; they are easily 
permeated by air, water^ and light, and quickly get dry ; they 
are easily drained, and prevent the accumulation of vegetable 
putrescent matter. 

FerrugtTtmcs soils absorb heat rapidly, and give it out also 
rapidly. Sir Ranald Martin considera them moat unhealthy 
and deadly. From a priori reason I consider that tliia is not 
the case, but I shall say more on the subject when we come 
to consider the ferruginous soils of Westent Africa. 

8(t7ult/ soils in the tropics absorb heat greatly, and are very 
slow in its radiation iu many cases. The heat during the day 
b very great, and the radiation being slow, at night it is very 
oppressive, unless other climatic eircum stances lessen it : these 
conditions may be modified by covering these soils with green 
vegetation. 

Sand absorbs very little water ; it passes very rapidly through 
it, and, cftUns jmi-ibttSt it is generally healthy ; but sometimes 
it contains organic decomposing matter, or the sand is the super- 
ficial covering of a day mould, in which cases sandy soils may 
become very unhealthy j in which latter condition, the air is 
generally moistened by the evaporation from the clayey subsoil. 

Chalky soils are very healthy, especially when not mixed 
with marl ; they are easily permeable to light and water, the 
latter of which tliey readily absorb, and slowly retum it to the 
atmctsphere ; the air is generally dry and bracing. 

The colour of the soil, also, hag some important effect. 
Dark soils absorb and radiate heat more powerfully than light- 
coloured soils ; but the latter reflect light more, and are hotter 
from the rays of the sun being also ryilected. 

Dr Parkes has given the following " General Observations on 
the Healthiness of Soils :"■ — * 

1. Hie Oraniiic, Me(a?norphie, ami Trap Rucks. — Sites on 
hese fomiatinns are usuaUy healthy ; the alope is great ; 
!ir I'ltrkud' " Prjicticiil Hjtjiene," p. 260. 
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Wiiter runs off readily ; the air is comparatively dry ; vegtta- " 
tion is not excessive ; marslies and malaria are comparativelj 
unfrequent, and few impurities pass into the drinking water, 
. . . Such regions are often elevated, strong currents of air 
are more frequent, and the particles derived from the dried 
utoala are carried away. 

When these roiiks bare been weathered and disint^grated^H 
and when they often yield a red or dark-coloured soilj they are 
supposed to he unhealthy. Such soil is certainly absorbent ofj 
water. 

2. Tim Clay Slatt. — These rocks precisely resemble the grsmit 
and granitoid fonnatioiis in their effect on health. They havfl 
usually much .^lope ; are very permeable ; vegetation is scanty^ 
and nothing is added to air or drinking water. 

They are consequently healthy ; water, however, is often 
scarce, and, as in the granite districts, there are swollen brooks 
during rain, and dry water courses at other times swelling 
rapidly after rains. 

3. The Limesiom mid Mdynedan LimcMone RofJc$. — Thes 
30 far resemble the former that tbei'e is a good deal of sloj 
and rapid passing off of water. Marshes, however, are mor 
common, aiid may exist at great heights. In that case, the 
marsh is probably fed wth water from some of the lai^ger 
cavities, which, in the course of ages, become hollowed out in 
the limestone rocks by the carbonic acid of the rain, and form 
reservoirs of water. 

The drinking water is hard, sparkhng, and clear. Gcitre 
more common, iiijd, it is said, renal calculus, Of the vtmoi: 
kinds of limestone, the oolite is the best, and magnesian is thi 
worat ; and it is desirable not to put stations on magnesian 
limestone if it can be avoided. j 

4. Tftc Chatk.^Tlie chalk, when mixed with clay and perfl 
mcable, forms a very healthy soiL The air is pm-e, and the 
water, though charged with carbonate of lime, is clear, spark- 1 
hng, and pleasnut. Goitre is not nearly so coinmou. uot\ 
tqipareullv cjdculu!?., as in the limestone districts. 
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If the chalk be marly, it beconiee impenneablej and 13 thun 
often daiiip and cold. The lower parts of thu chalk, which are 
underlaid by gault clay, aiid which also receive the di-ainage of 
the parts above, are often very malarious. 

5. The SaTtdstoM^. — The permeable saudatones are often 
very healthy ; both aoila and air are dry ; the drinking water 
19, however, sometimes impure. If the sand be mixed with 
much clay, or if clay tmderlius a shallow sand rock, the site is 
sometimea damp. In ehoctsiiig snch a site, the water should 
be always carefully examined. 

The hard millstone grit formations are very healthy, find 
theu* conditions resemble tliose of granite. 

G. Q-mvels of any depth are always healthy, except when 
they are much below the general surface, and water rises 
through them. Gravel hiHocks are the healthiest of all sites ; 
and the water, which often flows out in springs near the base, 
being held np by underlying clay, is verj' pure. 

I 7. SutkIs. — -There are both healthy and unhealthy santl."*. 
The healthy are the pure aands, which contain no organic 
matter, and are of considerable depth. The air is pure, and so 

' is often the drinking water. Sometimes the drinking water 
contains enough iron to become hard, and even chalybeate. 
The unhealthy sands are those which are composed of silicioiis 
particles (and some iron), held together by a vegetable sedi- 
ment. It is nearly impenneable to water, but water dissolves 
gradually the vegetable matter, and acquires a brownish yellow 
colour, and, if it comes from six feet in depth, has a marshy 
odour. It is most unwholesome^ and causes intennittent and 

fyisoeral engorgements. Chemical and microscopic analyses 
will detect this condition, 

In other cases saiid is unhealthy, from underlying clay or 
laterite near the surface, or from being so placed that water 
rises through its permeable soil from higher levels. Water may 
thus be formed witlun three or four feet of the surface ; and iu 
this case the sand is unhealthy, and often malarious. Impuri- 
ties are retained in it. and ellluvia traverse it Merely digging 
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for water in the wet season wiU cause the discovery of these' 
conditions. 

In a third class of cases the soils are uuhealthy because theyj 
contain soluble mtueral matter. Many aaods contain much 
carbonate of magnesia and lime salts, as well as salts of the 
alkalies. The drinking wat«r may thus contaia a large quan- 
tity of carbonate of soda, and even lime and magn^ia salts 
and iron. 

8. Clay, Dense Marls, ami Alliwial Soib fjcncrallij. — These 
are always to be regarded with suspicion. Water neither runs 
off nor mns through ; the air is moist ; marshes are com^ 
mon; the composition of the water varies, but it is of 
impure with lime and soda soils. In alluvial soils there aW 
often aiternationa of thin strata of sand and sandy impermeable 
clay. Much vegetable matter la often mixed with this, BU4J 
air and water are both impure. If such spots must be chose 
(for a station), thorough subsoil draining, careful purification ofl 
water, and elevation of the houses above the soil, are 
measures which must be adopted- 

The deltas of great rivers present these alluvial characters in' 
the highest degree, and should not be chosen for sites. If 
they must be taken, only the most thorough drainage 
make them healthy. 

9. CuiHvatcd Soils. — Well cidtivated soils are often healthj 
nor at present is it known that the use of manure in any for 
has been hurtfid. IiTigated landsj and especially rice fields, 
which give not only a gi-eat surface for evaporation, but also 
send up organic matter into the air, are hurtful. Where a 
country is denselypopulated,and where agricultural pursuits sue 
canied ou extensively and to & high degree, the health of the 
country must of necessity be greatly improved ; malaria is 
prevented from being generated, and the death rate is much 
diminished. But when a land is first cleared and the so^H 
broken up for cultivation, the exposed land might be the 
source of malaria for some time ; it is always l»etter that itj 
shuuld \ie done in the lieat of the dav. 
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Western Africa the cultivation consists only in expasing c««i»»tuiii 

Id W^dlvn 

; small portion of the surface moiild just sufficient to cover the awol 
without applying the least scientific measures towards 
improvement of them. Their mode of cultivation answers 
remarkably to the description given of a Hindu field, in the 
highest state of cultivation, by Mill, — "Everything which 
savours of ingenuity, even the most natural results of commou 
ibservation and good sense, are foreign to the agriculture of 
people of Western Africa. " Their ideas of improvement 



are very limited ; they scarcely extend beyond the introduction 
of irrigation into land which was formerly cultivated dry. Each 
^small proprietor is content to follow the customs of Iiis fore- 
^■itheTS ; the same rude implements of husbandry', the same 
^^Hpor race of cattle, and the same practices, are still in 
^^^atiou, which have existed unchanged for centuries, As to 
I any new experimenta of general measuring, di-ainage, diifer- 
ences in the rotation of crops, introducing new grain or 
[ vegetables, or new sorts of those already known, any attention 
^_ta their breed of e<ittle, any adoption of a better and more 
^HBomhined S3'stem bj which a smaller number of people could 
^■^ise the same, or a larger proportion of produce— all these are 
out of the question," 

It is a great pity to find that the Colonial Government still 
neglects to promote agiiculture, and to assist in developing the 
natural resources of the countrj', although this was pointed out 
in the Parliamentary Committee of 1842. This neglect is a gi-eat 
drawback to the prosperity of the various colonies. The Euro- 
pean merchants seek quick returns and large profits, and con- 
sequently do not give the necessary encourageincnt and direction 
to profitable industry, How tnily Mr Attarra has said, " It is 
truly suiprisiug that m a colony like [Sierra Leoue] agriculture 
^■18 considered a thhag of little importance. Had education been 
" wiirmly taken up as the invaluable birthright of the African, 
I Ll' would have viewed the matter with the right eye, and seen 
that far from being a low employment, agriculture furnishes 
^^the most delightful occupation for such a creatun^ as man." 
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^H In 1842 the Parliamentar)' Committee urged upon tlie 

^H Colonial Govemment tbe necessity of introducing cotton as an 
^^B article of trade, and Sir P. F. Baxtou did tlie same some years 
^K ago ; " but the African cotton brought to the English market 
^^L was through the exertions of a private friend of Africa, who 

^^1 sent out a small sum and a few cleaning machines to a native 
^^M teacher in Africa" Tlie firat consignment was in 1852, which 
^^1 was small, but this rapidly increased, until in the eighth y 
^^B it reached to 4000 cwts. 

^H Mr Eosenbush has remarked, that the greatest reqiureme; 

^^M of the colony ia agriculture, and he recommends the establish 
^^M ment of a model farm by convict labour ; and the Rev. Henry 
^^M Venn* saya, — " A model farm, to be of real service, should also 
^^M he a butantcal garden for ascertaitung and cultivating the best 
^^M specimens of native produce, and for receiving from the Royal 
^H Botanical Gardens at Kew specimena of tropical plants which 
^H might be introduced into Western Africa" The Colonial 
^^M Government has never attempted to develope the naturol 
^^B resources of Africa, although the natives are in that sta^ of 
^^m civilisation in which such an attempt wouUl produce a very 
^H profitable result. Tlie Government, to make their efforte 
^^1 productive of goodj should establish model farms, should give 
^^M prizes to successful producers of agiieultural produce, should 
^^^ form public warehouses where sinall farmers might store their 
^^M goods for shipmentj and should give as much as possible 

encouragement and facilities for shipment, 
nrniniiffc There is nothing so necessary^ for the healthy growth of a 

iH tftwtm ana community as the drainage and sewerage of the towns they 
■***'* inhabit, and the inefficient mode in wHch this is done in 
Weatem Africa shows that the general population or their 
superiors have set a limit to their own existence. Yes, " Tlie 
air we breathe, loaded with carbonaceous matter, sulphurous 
and sulphuric acid, sulphate of ammonia, and sulphuretted 
hydrogen, is deprived, by the absence of vegetation, of the 
revivifying principle, oxygen, and is hence less fitted for the 
» Noticea of the British Colonies rni the West Cmwit tit Afrieoi, ]). 82. 
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necessaiy changes of the blood effected during reapiratiou. ^^B 

PThe earth which we tread, under our feet, loaded with the ashfos ^M 

of our fore&thei^, and rich with the remains of animal and ^^M 

Vegetable matter of ages long gone by, saturated with tlie V 

batrefying contents of cesspools and leaking sewers of our own I 

Way, emits, at certain aeasons of the year, the poisonous ema- ^J 

nations which generate typhus, dianhoeaj dysentery, and ^H 

cholera ; whilst the waters of our principal tidal rivers, con- ^H 

verted into open common sewers, teem with pestifetoua exhala- ^^H 

tions charged with the germ of disease or the messenger of J 

death. If under these favourable conditions a pestilential ^^M 

epidemic invade our shores, it finds us an unprepared and easy ^^H 

prey." ^^ 
This ahoiild be an important subject with the Governor- offlcer of \ 
General of the Coast. An officer of public health should be 

appointed in the various colonies in the Coast Government, J 

and ample means afforded him for the efficient performance of I 

the duties which would devolve upon him. He should be made ■ 

plainly and distinctly to know that liia duties are — To examine I 

and watch over the health of the population at large ; to see ■ 

^_that the water is pure and plentifully supplied ; to ascertain I 

^Hihat every public building and the dwelling-houses of the poor I 

^Hte>e properly ventilated ; toprevent the committing of nuisances I 

^^in the streets and lanes of towns and villages, or in their imme- I 

diate neighbourhood, the burial of the dead in houses, and I 

all noxious and unwholesome trade from being carried on with- I 

a given distance from the towns and dwelling-houses ; to I 

itablish public slaughtering-bouses and burial-grounds ; to I 

ake strict sanitary inspection of all trading vessels ; and I 

peeially to "lay down and carry out an eflectual, efficient, I 

mplete, and common-sense plan of drainage and sewerage ■ 

or every town and city." M 
The sewage of towns and cities consists of the solid and cooiimstiioj 

lluid excreta of men and animals, which, if not continually re- 1 
moved from the dwelling-houses, or if ineflSciently removed, 

u M 
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forms one of the most pixjlific sources of disease. Taken 
average of all ageSj and the mean throughout the whole year, 
man passes daily about 24 oimcea of ftecal, and 40 ounces of 
urinary matter; or a town , containing a population of 1000 
people excrete in one year 25 tons of fcecal or solid mal 
and 91,250 gallons of urine, 

In many of the rural districts of Western Africa, and in many 
small towns, the sewage matter is deposited in the fields, and 
by the action of the sea, the air, and rain, enters into the soil, 
which it fertilises ; hut in those viUagea where these sub- 
stances are left on the streets, exposing the population to its 
emanationa, produced by the action of the rain and other atmo- 
spheric influences, it becomes a source of very great danger 
to human life. 

But it ia in large towns that it becomes essentially a qiiee- 
tion of life and death, which should call forth the enei^ and 
ability of both Cfovemment and people to stay the mischief 
that will arise from it. In many places in Western Africa — 
say, for instance, Freetown, in Sierra Leone — there is no pro- 
per organised means for removing the sewage of the town ; all 
the inhabitants, or the ninety-nine in a hundred, use cesspools, 
which consist of a large hole dug in the ground in the imme- 
diate vicinity of the dwelling-houses, or connected with them ; 
the hole being covered by a wood work or frame. These open 
privy s are some of them fuU, and moat in a state approaching 
it. There are, it must be distinctly remembered, no legislative 
Acta compelling the population to keep them in order and in 
a proper sanitary state ; no Government inspection has ever 
been made of them ; and in consequence of this, and the 
apathy of landowners and inmates of dwelling-houses as re- 
gards the removal of their contents, and their total ignorance 
of the use of deodorisers and disinfectants, the sewage of 
Freetown becomes the source of a pernicious emanation, and 
the chief cause why, at certain seasons of the year, fevers of 
the most virulent type always break out It is strange that 
the European inhabitants, whose lives are so much impeiilled 
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d jeopardised, have not long before thia endeavoured 
Btretiuously to rouae the local Government from its apathy on 
this point. It is a question of life and death, and I, conae- 
quently, bring it prominently foi-ward here for their notice and 
consideratiou. An orgamaed system of sew^e removal must 
he adopted; a legislative Act compelling the use of cheap 
deodoEisers and disinfectants should be enforced ; and not till 
the lo<^ Govenunent condescend to think on these apparently 
small matters, will any real improvement in the healthiness 
of the climate of Freetown take place. 

The population of Pieetown may he put down bs 20,000, QMnuiy of 
If the average daily quantity of excreta be^ per each indivi- ikc« et^ 
dual (man, womaUj and child), 2^ ounces of faical niatter, f„itoTO i. 
and 40 ounces of urine, these 20^000 people excrete every *^^^ 
day 3125 IbSv of fteces, and 6000 gallons of urine j or, in a I 

year, 500,000 tons of solids or fseces, and 1,825,000 gallons of ^m 
urine. These figures show only the excreta for a twelvemonth ^M 
of the population of Freetown. But the cesspools are far ^| 
from being emptied yearly. Five, six, seven, eight years' 1 

accumulation, and even more, are continually found in the I 

city, with little or no use of deodoriser or dLaiafectant ; and I 

do these increase the health of the town and country around ? I 

or do they not add innneasurably to all the causes already I 

enumerated in making the place, as one fantastic writer has I 

called it, " a Golgotha and a Gehena 1 " I 

Besides the feeoal and urinal discharge of man, there are I 

exposed, in various parts of the town, excrementitial discharges I 

of various kinds of lower animals, refuse vegetable and animal I 

matter in various stages of decomposition, and the blood of J 

animals. ^H 

The ultimate composition of the aolids and fluids of sew- ummm!* 
age are — ^phosphates, urates, ammoniacal salts, salts of potash, ^««*Rt"' 
floda, Ume, magnesia, and alumina, silica, oxides of iron I 

and of zinc, sulphuric or phosphoric acid. Besides these I 

there are gaseous bodies emitted, consisting principally of ^J 
the most deadly poisons, and which form the source of ^^^ 
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epidemic diseases, viz., carburetted and sulphuretted hy 
gen, free ammonia, &c. 

I shall now considnr fche conditionB of tbe variouB c3oIomcs 
and stations : — 

Bathurst — RiVEH Gambia. 

»o The geological structure of St Mary'a and the countries 
its immediate ueighbourliood is strictly alluvial deposit, which 
must have taken placo during several centuries, being brought 
down by the great river which flows through the country from 
the interior. Beneath thia is a layer of clayey laterite. This pro- 
ceas of foTtnation can at present be observed in the lands lately 
rescued fiom the river by Colonel D'Arcy ; an alluvial soil, 
covered "with a little sand, will be seen, and if the land be dug for 
any depth, a more or less clayey substratum will be found At 
a short distance from the surface the soO ia very moist, except 
during the hot weather, when the powerful rays of the sun dry 
everj'thing, and the temperature becomes very hot In some 
parts, 8ueh as the Cape, the soil is more clayey, and contaim a 
small quantity of iron ; but the alluvium is generally of a sili- 
cioiis nature. 

Far in the interior countries of the Gambia the soil is com- 
posed of clay, which in the hot season becomes very hard ; in 
many places the soil is composed of the debris of soft red sand- 
stones ; in other places, especially near the river, it is wholly 
composed of alluvium, with a clayey stratum beneath. The 
Island of McCarthy's, formed by the bifurcation of the river 
Gambia on its course through the country, has an allu\ial soil, 
intermixed with dense clay, which during the hot season be- 
comes so dense and stiff that the roads appear to be macadam- 
ised. The soil contains some quantity of magnesia or lime in 
its composition, with a small quantity of iron. The rocks are 
principally of red sandstone, but farther in the interior, and nt 
the falls, they consist of a conglomeration of gravels, made to 
adhere together by the intervention of clay under very great 
pressure, and are of very recent formation. These conglome- 
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rates are easily ci-untbled into tlieir origiual parts by very 
slight force. 

In the interior couutries, from Vintaug Creek, through 
Tendabah to a^ far as Siilubalong, the rocks consist of clay 
jjitermixed with a small quantity of sand, but generally tliey 
are in greath depth. I safr apecimeos from the wells at Bye 
and near Tendabah. Id these i^ons I have alao picked up 
broken pieces of rough sandstone, containiug large quantities 
of siUcate and iron ; these must have occupied important 
stiuta in the configuration of the: soil. Mungo Pork, in Ms 
travels in the interior, gives an account of an extensive stratum 
of quartz in the interior of Senegal^ in the coTuitry of Hand- 
ing, about which gold ia found. This corresponds with the 
stratification of the countries of the Gold Coast and those 
along the Kong Mountains in Soudan. 

These are conditions which do not apeak well for the 
healthiness of this station. The aUvivium with laterite is well 
known to be very malarious in ite nature, and, consequently, it 
is no wonder that the Gambia Station, as well as that in the 
interior — McCarthy's Island — should be so unhealthy. The 
country is plentifully supplied with water, which is obtained 
from, creeks, or by digging at some distance from the surface. 
At St Mary's water is obtained by digging a short distance from 
the surface ; but it is very unwholesome and very brackish. 
During the dry season the river water is very clear and whole- 
some «t some distance in the interior ; but during the rains it 
passes through the country with such velocity and force, 
receiving tributaries from various parts, and the natural drains 
from the whole of the country, caused by the heavy rain, that 
it is very muddy and tmwholesomej unless allowed to settle, 
and then passed through a drip stone. 

We have seen that sandy soils which contain clay a few feet 

from the surface, and are always kept moist by the evaporation 

fhich is continually going on from the moist clay below, are 

rerv' malarious and unhealthy, fever of the intermittent and 

i>mitteut type being very couimon iu the i-egion. Bt Maiy's 
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has this kind of soil, and the clay is coatinuaUy kept moist by 
a sort of subteiTanean current from the river, but its unbealthi- 
ness is very much checked by being covered with the bahama 
grass. 

The soil ia generally cleared once a-year by burning, and 
left exposed to the powerful heat of the sun, which diies and 
cakes it. It is under cultivation only for four months in the 
year, viz,, from June to Septemberj but some plants do 
not come to perfection before the end of October and No- 
vember. 

There is no proper system of cultivation adopted ; it con- 
sists only in raising the earth with the common hoe, just 
suificient to cover the seed. No ploughing is to be seen any- 
where, and the soil ia not raised to any great depth so as to 
allow the sun to decompose the materials necessary for fertili- 
sation. The farmers are perfectly ignorant of agricultural 
botany, and do not change their crops in order that esuch might 
take from the soil the different inorganic matter which it con- 
tains, according to the nature of the plant. When the soil ia 
deprived of nutrient material, they do not keep up its fertility 
by artificial means — by manure, hut shift their ground and 
cultivate new pieces. 

The cultivation ia very limited, and consists principally of 
rice, Indian and Guinea com, ground nuts, and a few vegetables. 

The population of British Gambia is very small, but it is 
surrounded by large tribes, who occupy small towns of mud 
huts scattered over the whole of the country. 

The drainage of St Mary's is excellent, and consists of mason 
work, plastered on the sides, and of great durability. Through 
the indefatigable exertions of Colonel D'Arcy, the late governor, 
this great work is fast approaching a rapid eompletion. Tlie 
drain passes through the centre of the streets, but, unfortunately, 
it is not covered. Of the condition of the main drain. Colonel 
D'Arcy in 1864 said, that through the able and zealous 
exertions of the acting Colonial engineer, it has considerably 
advanced. " It is nicely faced, of good depth, and acts well. 
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[t JB nearly half way completed When the facing reaches the 
X Bar, or large sluice gate, it will be a moat important public 
o?k carried out. The faU. is so very triQing that the water 
lows only by its own weight. The drain acts somewhat alug- 
giaUy after the masonry is left behind." He advises the con- 
tinuance of facing the sides and flooring with bricks, as Uie 
level will thua be increased, and th.e water be made to flow 
quicker. This, I think, should be more quickly attended to, as 
the exchequer of the colony is now healthy. It is frightful 
after the rains to see the centie of the town, where was formerly 
Hdhe race-course ; there is always an extensive sheet of water 
^Hbr half a mile, which the sluggish drain could not remove, 
V The drainage of Jl'Carthy'a Island and Combo is very 
partial, and consists principally of gutters made for the water 
to run through. There are during and after the rains stagnant 
pools and considerable swainpa everywhere, which, by proper 
draioage, can be made to empty into the river. There vegetable 
and animal matters become decomposed, and give out very 
deleterious odours. 
I At St Mary's there arc a few public privies for the 

common people and travellers, but the respectable inhabitants 
use private water-cloaeta. Of the former Colonel D'Ai'cy 
wrote : — " In 1859 my first measure was to erect a public 
privy on the beach, contiguous to the market-place, for the 
coDvenieoce of the numerous travellers from the maiuland, 
who ao constantly arrived here for the purpose of trade and 
other lawful occasions. Subsequently, and at intervals, I 
erected three other similar buildings ; their localities are well 
chosen, not the least smell ia ever detected ; but I grieve to 
^fconfess that the smell of the gi'eat privy ia constantly com- 
^■plained of." He considers the smell to proceed from the 
slaughter-house, and not fi-om this flushed privy. 

He recommended the following improvements to be 
made : — 
First, To convert the present slaughter-house into a dep6t 
ir the market women to house their valuables at uiglit. 
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Secorid, To change the great' privy into a slaughter-house. 
Tlnrd, To erect a necessary opposite the Mission Boat- 
house, on wooden piles^ in the sea, so that the soil may bej 

carried away by the ebb tide. 

The soil of the Gambia is dark, and contains a good deal 
Clonic matter. 

I have before stated that Colonel D'Arcy had reserved a^ 
large tract of land from the marshy Pontine Swamp, which 
suwoiuids the town of Bathiurat. He has, by dividing the land i 
into lots and selling them, brought a large sum to the colonia|^| 
chest ; but this exposed alluvium, on wliich the population 
cast all the debris and filth of the town, so as to make it solid 
and prevent the rain from flooding it, will for years fonn a 
great source of the most virulent form of malarious poison. 
The physical, intellectual, and social degradation which the 
inhabitants occupying the neighbourhood of this marsh are i 
subject to, might justly be compared with the condition of thefl 
inhabitants in the insalubrious localities of the true Pontine 
Marshes of classic Italy, as described by Moutffdcon : — ^g 

"An inhabitant of La Bresse [sic Bathurst, especially o^^ 
European extraction] suffers from birth, and exhibits from the 
first days of existence a deep impi-esaion of the unheal thiness 
of the climate. Scarcely has he quitted the bosom of his 
nurse than he languishes and gets thin. A yellow tint tinges 
his skin and eyes, the viscera become engorged, and lie probablyM 
dies before he has attained his seventh year ; or if he attains 
this age, he does not Uve, but vegetates ; he continues cachectic 
and cedematous. Subject to putrid and malignant fevers, to 
endless autumnal remittents, to passive hsemorrhages, to ulcers 
of the extremities, which heal with great difficulty, the mber- 
able being is scarcely able to fight against the diseases which 
convert liis life into a prolonged dying. Having, perhaps, 
arrived at his twentieth or thirtieth year, disorganisation com- 
mences, his faculties become enfeebled, and generally the age 
of fifty years is the conclusion of Ms days. ' We do not live,' 
said a miserable inhabitant of the Pontine Marshes, to a 
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astonished that existence could go ou in 50 unhealthy 
a region, ' We do not live — we die,'"* 
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SreERA Leone. 



Hie soil of Sierra Leone is composed principally of red clay, soii of 

■^ SJen-a Lfoita. 

having a large quantity of iton in ita eompositioTi. This is 
characteriBtic of Freetown, the capital. In the nioiintaiu it is 
composed of the disintegration of dark and blue granitic rocks, 
which are found abundantly in their elevated hills. At Water- 
loo, Ha-stlnga, and "Wellington, in some places the soil consists 
of bkck alluvial loam, which are deposits from the Sierra Leone 
lUver and the several rivulets- which join it Towards the 
<:, Aberdeen, and the couatries around, the soil ia aUuvial 
eatk, but covered with sand. 

Specimens of soil from Sierra Leone, examined by the late 
Professor John Bowman, of King's College, Loudon, prove that 
it contains large quantities of oxide of iron. The following is 
the result of the different specimens examined : — 

No. 1 contains 8"84 per cent, of oxiJe of iron. 
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This last Professor Bowman describes as taken up at the 
ring of the hiU below Mr Melville's fai-m, not far from the 
!&^gent Farm Eoad, and a fair specimen of the earth of the 
colony. Tliat in the bottle, with no label, but which ia pro- 
bably No, 7, contains 11-00 per cent, oxide of iron. 

The locks at the burial ground below MelviUe Farm or 
Mount Oriel are an extensive layer of the magnetic iron-atone. 
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out-crops of which are found behind Government House or 
Fort Thornton ; and by the disintegration of these iron rocks, 
by the constant action of the sun and other atmospheric influ- 
ences, the soil is highly impregnated with iron. Besides the 
ferruginous rocka, there are the black and blue granite, which 
are extensively scattered in the lofty and conical hills behind 
Freetown, and in every part of the colony; they are hard and 
compact, composed of augite and felspar^ with quantities of 
magnetic or titanic iTOn ; they are excellent for building for- 
tifications, and Fort Thornton^ or Government House Battery, 
and East Street Battery, are constructed with then. We find 
next extensive strata of hard red sandstone in every part 
of Freetown, and of the colony generally. They are used prin- 
cipally for building purposes, and resist for a considerable 
time the action of the elements. Some of these red sandstones 
ill certain localities are softer than others ; they present dif- 
ferent hues also, being very dark red or light red. In some 
localities a fine white sandstone, not of very compact texture, 
is to be seen. A specimen exists now in the out-crop through 
the water-course at Kissy Eoad Bridge. 

In 1845 the following replies to questions were sent through 
Sir Charles Trevelyan to Sir Eanald Mai-tin, from the Medical 
Department of the colony ; — 

Question 1. What is the geological character of the soil in 
and round the settlement ? 

Aiimi'er. Above high-water mark, red earth ; below high- 
water mark, black mud ; flats and valleys, black earth. 

Question 2. Does ferruginous or red sandstone prevail, op 
red earth I 

A7iswe7'. Ked earth ; red sandstone in the strata (used for 
building) underneath. Occasionally lai^e blocks and some 
strata of blue granite (now used in building). 

Question 3. Is the soil of the moat unhealthy stations of a 
ferruginous nature ? 

Ajisu^er, I have never heard any one station in this colonj 
called less healthy than another. 
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Quisti&ti -L Does the aoil of the valleys or flats partake of 
the ferruginous ehamcter ? 

Answer. Yes. 

Question 5. Do the low lands emit any offensive gaaes or 
smells, and if so, at what period of the twenty-four hours 1 

A nswer. The mud by the river bank smells when exposed 
to the sun at ebb tide. 

Question 6. Does magnetic iron exist, and if so, ia the valua- 
tion of the compass affected by it ? 

Answei'. Yes, 

Quistioji 7. Has the nature of the soil in general, or of 
the most unhealthy localities in particular, been chemically 
analysed ? 

Answer Jy Dr Fergusson. So far aa I know there haa not 
been any minute analysis of the soil of this colony beyond the 
general one, that the soil is ferruginous, gravelly in soma 
parts, loamy in others, in others sandy, but iu all ferruginous. 

The red soil of Freetown, and of the hiHy portion of the 
colony, possess very little organic material, or none at aU, 
because the effect of the iron in its composition is to decompose 
or dissipate these noxious substances, which are the essential 
source of disease ; hut on account of the great mortality of this 
part of the coast, and judging from other evidences, Sir Ranald 
Martin advanced the theory long ago, that ferruginous soils rmueini 
are most unhealthy, and explains, that in ceitain climates and ii«auij. 
localities the decomposition of the organic material by the iron, 
together with the magnetic phenomena elicited by heat and 
other agents, may lead to development of disease^ especially 
fever. 

In the case of Freetown, aa well as in the occurrence of 
fever on board the "Albert," within a short distance of the ferru- 
ginous sandstone red cliff of Iddah in the Niger, during the 
expedition up that river, we might easily explain the source of 
this paroxysmal visitation independently of the composition of 
the soU. I have throughout the preceding chapters endea- 
voured to bring to light all those causes which lead to the 



constant development of fever in Freetown ; the ferruginous 
and gravelly soil is very dry, contains little or no organic 
matter in its composition^ and i& elevated for the most part in 
every direction. Malaria cannot easily be generated from the 
eoil itself, except in those marshy spota already described. It 
is favourable in every respect as a healthy soil The " Albert " 
having passed through the swampy delta of the Niger to the. 
interior, amidst all the swamp and mud alone, its v^hole water 
course cannot be expected to escape the effects of malaria 
which is constantly generated from it; its manifestation opposite 
the ferruginous high land of Iddah is no proof that the nature 
of the sod was the immediate cause. From a careful examina- 
tion of several ferruginous soils in intertropical Africa, and 
from tracing out all those causes which are likely to lead to 
development of disease in those localities, I am led to deny tlie 
theory that femiginous soils are unhealthy, or that they ai« 
productive of disease, especially fever, and hold, on the con- 
trary, they are the most healthy soils in the tropics, all other 
things being equal, and woidd strongly recommend their selec- 
tion in cases of cantonment or sites for building. 

i*ro, »uii The soU at Sherbro and the new station at Quiah consists of 
alluvial deposits, intermLxed with clay; it is in some parts, of 
a dark loamy character, rich in organic material ; the coimtry 
is level, but swampy during the rains, and covered with vege- 
tation. 

hfMitm. The cultivation of the soil, although it is not systematically 
carried out, is more constant than in most parts of the coast 
during the rains, and, in fact, at any time of the year the 
markets are plentifully supplied with excellent vegetables of 
every kind. The soil is generally poor and barren, but manure 
of cow dung and other substances are employed to enrich it. 

But there are no extensive plantations in Sierra Leone itself, 
except in its neighbourhood, where in Bulum, Mallacowrie, and 
the Scarcies, extensive rice and ground-nut farms are in cul- 
tivation during most part of the year. In the market of Free- 
town are to be obtained oranges, limes, pine-apples, coffee, 3'am, 
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Canada, arrowroot, \iDes, sweet potatoes, guavas, water-melons, 
"water-cresaes, peppers, ground nuts, bananas, plantains, tama- 
rind, ginger, cabbage, papaw, rice, Guinea corn, Indian com, 
SDgar-canej love apple, rose apple, plums, beans, oclira, millet, 
cashew-nut, cocoas, pumpkin, mango, locust, Kola nut, nase- 
berrj', cucumber^ sweet sop, sour aop, and many other vege- 
tables. 

H The population of Sierra Leone is from 40,000 to 50,000 ; iv>im«»rt«B. 

^■the capital is Freetown, which numbers one-half the whole 
population, over 20,000 ; the interior villages are very thinly 
iohabitei In 1808 Sierra Leone was made a depot for negroes 
tftken out of slave-ships. In 1811 its population wa,9 4500, 
half of whom were Liberated Africans. In 1833 the popula- 

I tion was 29,764, and in 1861 it was 42,000. In every part of 

K the coast emigrants from Sierra Leone are to be found. Be- 
tween June 1812 and January 1833 the number of slaves 

^liberated there was 27,167. 

^P In 1863 Governor HiU, in his report with reference to the Dminuaa 
several cla-^ses of colonists at Sierra Leone, said " that effective I 

water-courses have been made throughout Freetown and its 
precincts ; drainage has been extensively improved, and thus 
many causes of disease are prevented." I have looked in vain 
for these improved drains so described, and I can say that I 

there are no good drains to be found anywhere ; in the 

A civiUsed acceptation of the word, there are neither drain-pipea 

^■nor water-pipes. Freetown being elevated, there is a natural 
drainage from the water seeking its own level ; there are open 
gutters produced by digging the earth on either side of the 
main road, without any mason work, and the heavy rains of 
the rainy season wash the filth from the surface, accumulated 
during the past dry season, into these so-called open drains, 
&om which they are carried to the river. If the quantity of 
rain is small, as in the beginning and after the rains, these I 

filthy decomposing matters are kept constantly in the open 
gutters in front of each dwelling house, and not having suffi- 

'^m cient water for their removal, they become the foci of epide- ^J 



126 



CLIMATE ANB METEOROLOGY OF WESTERN AFKICA. 



Wttcr 
lupply. 



UTaiw- 
doHta, 



raica, presenting the very conditions whicli are necessaiy for 

the nursery epidemics of fever, &c. ; but the local Crovemment 
liave not thought it time to have a well-organised saaitary ad- 
ministration, and well-organised sanitary police : the climate, 
therefore, must be the scape-goat for the neglect, and we 
must say, like Sir Charles Napier, that " the effects of man's 
impi-udeuce are attributed to climate j if a man gets drunk, the 
sun has given him a headache, and so on." Am hx Dellii, so 
must we say of Freetown, " every garden, if not kept clean, be- 
comes a morass, weeds flourish, filth runs riot, and the 
grandest city in India [sic Africa] has the name of being in- 
salubrious, although there is nothing oil about it that does 
not appear to be of man's own creation." 

Water, in the form of springs, is abundant in various parts of 
Freetown, and the quality is pure and excellent. It is the best 
to be obtained in all the West Coast, but there are no water- 
pipes to conduct it into the various public places where it is 
mostly required. It is not conducted into the buildings of the 
town, nor is it used for any sanitarj' purpose. The people 
cannot do these things, but the local Government can do them, 
Freetown requires good water supply, drainage, paving, and 
thorough cleansing, proper and approved healthy plans of 
building ; and, as Miss Nightingale says of India, so I say of 
Freetown— the work is ui-gent. Every day it is left undone 
adds its quota of inefficiency and death-rate to the Europeans 
and its thousands of native population. The danger is common 
to Europeans and to natives. Many of the best men Siena 
Leone ever had have fallen victims to the same causes of 
disease which have destroyed the native population. And 
so it will be till the local Gfovernnient has fulfilled its vast 
responsibilities towards the population, who are no longer 
strangers and foreignei-s, but subjects of Her Majesty the 
Queen. ■ 

There are no public water-closeta, as we find in the Gambia, 
and the private ones, as we have seen, are never, or very 
seldom, emptied : and during tlie drying process, after the 
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S, they become the most pernicious source of disease. It is 
about the commencement of the south-western monsoon, w-hen 
the drj'ing ptoceaa has been continued for some time, and the 
moontaius prevent the wind from removing from the town 
the noxious vapour that is exhaled from sewers and other 
fever-producing sources, which now become intensified in their 
operation, and become so many foci for pernicious develop- 
meat, that in Hatch and April the cr)' of epidemic visitation, 
as evidenced by the aumber of deaths amongst Europeans and 
native population, ringa yearly from oue corner of the town to 
■ the other. 

The soil of the coast from Cape Falmas to Wimtebab con- oaid coui. 

tsists principally of the decomposition of granite and felapathic i 

rocka There are here and there to be found volcanic scoriae j 

undergoing various degrees of decomposition. I 

•• There is very little dififerenee in the soil along the coast," J 

Bays Dr Tedlie, " ftom Cape Palmas to the Eiver Volta. Within I 

four or five miles from the shore it is of a silicious nature ; the I 

clomps of hiUs, which are to be met with in every direction, are I 

composed of gneiss and granite ; mica is found to enter into the I 

composition of some. The rocks, fi'om containing lai^e pro- I 

portions of felspar and mica, are rapidly passing into decom- I 

position ; such, more especially, as are exposed to the influence J 

of the air, rain, and water, The result of this decomposition ^^M 

is the foundation of the argillaceous clay. Ou receding from ^1 

the sandy shore the soil is silicious, mixed only with some I 

decayed animal and vegetable matter, where no granite or J 

micaceous rocks intervene. It is in the valleys that the rich ^H 

alluvial soUs are to be found, formed of decomposed materials ^1 

of the surrounding hills, washed down by the heavy torrents ^J 

of rain, which are deposited with the matter of vegetable de- ^H 

composition, and affurd great richness to the original mould." ^H 

Tn some of the hills the soil is composed of red eartli con- ^H 

taming, in minute subdivision, ferruginous hornblende ; the ^H 
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hillB rise fi-om abrupt bases, and are in a great matiy 
couical above ; in other places the soil consists of a dark rich 
loam, highly charged with organic materials sa wdl as the 
integration of the felspatliic rodcs which form the principal' 
strata. In Ahauta, and in all the Gold Coast to as far aa 
Wianebah, the principal varieties of rocks are decidedly of 
igneous origin, being chiefly made up of trappean. and meta- 
morphic locks, interspersed amongst which are rocks of the 
Silurian and Devonian aystema. 

" The trappean rocks occur in connection with the stratified 
formation in disruptive masses ; they are principally compact 
hard basalt, augitic in coraposition, and impregnated with a 
small quantity of iron ; araougst them are also a good mimber 
of rocka which are felspathic in character, viz., the dioritts^' 
These, from their composition, viz,, of augite and felspar, pre^ 
sent a brighter appearance than the black basalt. 

"The metamorphic rocks, which have imdei^one a very 
striking metamorphosis in the original sedimentary charaetei 
of thin strata, are chiefly quaitzose rocks and gneiss. The ktter 
is verj' common in Alianta and Fantee. They are tough, hard, 
and crj'stalline, and composed of quartz, mica, felspar, and 
hornblende, having curved and flexured lines of atratiiieation. 
The quartzoee rocks ai'e granular, and present a more deter- 
mined stratification than the gneiss ; they sometimes have 
bauds of conglomerate stnictiire and beds of mica flakes. The 
gneiss and quartzoae rocks are hypotbetically believed to be thea 
product of the disintegration of granite rocks."* 

Interspersed and lying in close proximity with the beds of 
these quartzes, especially at Auamaboe and Cape Coast, are fine 
conglomerate sandstones, which are used for building by the 
natives; these lie in layers of considerable depth, and are 
stratified. Some of the layers are verj' soft, and easily crumblo 
under the pressure of the finger, leaving a residue composed ofl 
sand and small mica schist. These are perfectly black, speci- 
mens of which are now to be seen on the water edge of Ana- 

* "O^ological Conotitutinn (if Alidtttii, GulH Conet," by llie Author, 
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maboe. Tlie hard variety of aanclgtone b black, apotted 
white, which cousists of varieties of composite silicates. 

The qii^rtz rocks found in this locality differ in maoy cases 
materially from those found in Ahanta. Some are cougloiner- 
ates compnsed of gravelly silicates, whieh must have heen fused 
together under very great pressure ; eacli gravel can with ease 
be distingnisfaed, and, if necessary, separnted by the use of 
force ; they are united together by siUcious stroma or cement 
The next variety is the common quartz, where the original 
I>articles are not very distinct These have undergone a greater 
degree of fusion under intense heat, but not sufficient to de- 
1 stroy or fuse the original particles. The third variety is con- 
L K lomerate in structure, but poaseaaes a lai'ge quantity of broad 
^■Breets of mica and felspar^ which are easUy divided into 
f thin aemitransparent plates. This variety is very common at 
Anamaboe, These flakes, which contain a large quantity of 
peroxide of iron, are undergoing rapid disintegration and de- 
composition through the effect of tbe sun, the air, and the tain. 
The quadi'ilatersl space at this station is covered with the dis- 
integrated particles, and during the dry seai5on the ground seems 
to be all brilliant shiuy flakes, which reflect the rays of the 
son, and produce an unpleasant glare. They attract heat a 
great deal, and at midday, before the south-west sea breeze 
blows, the radiation from the earth is excessive. 

In the argillaceous covering of the volcanic hillocks which 
^barround Cape Coast, lava is here and there scattered in broken voirxnic 
^niasses. They still maintain their brilliant shiny appearance. 
^^hey prove, without a doubt, that these formations were vol- 
canic, and that one or more craters were in the neighbourhood, 
from which these molten rocks must have had their origin. 
These fragmentary lavs are scattered in the valleys, and are 
undergoing rapid disiategration by trituration and by the 
action of climatic influences. 

the interior other rocks are discovered, consisting of sand- 
! with a hrge proportion of clay in their composition ; 
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they are extremely hard, especially those found in the interid 
of Alianta and Axim, and contain much oxide of iron. Some 
of the rocks on the sea-shore are hard limestones, which are 
characteTistic of the Silurian and Devonian systems. 

As is characteristic of stations where clayey and metamor- 
phic rocks are greatly found, there are nmneroua water-conraes 
which present no water during the dry season, but in the rains 
are filled with water, and swell into rivulets. Water is difficult 
to be obtained ; weUs a few feet deep give brackiah water. 
The inhabitants live principally on tank water collected dnrin^j 
the radns, or obtained from swampy spots. 

From Winneboh to the Volta the soil is comi>osed of alluvial 
deposit, which consists chiefly of silicious matter, oxide of iron, 
and alumina. From Pram Pram to Shai, in fact all the plaim 
in those regions, are stifier and harder than those near to 
Accra and Christianshorg, from being mixed with a large quan- 
tity of clay. During the rainy season the alluvium is covered 
with vegetation, but during the dry the vegetation is burnt 
down, and the soU, being exposed to the rays of the sun, be- 
comes very hard. At the foot of Shai Mountain the allnviuni 
contains a large quantity of iron in its composition, and during 
the dry season so compact is it when broken, that it resembles 
a vast sheet of lava. It must be the product of disintegration 
of the micaceous rocka, which are the volcanic blocks com- 
posing the almost perpendicular mountain, washed down every 
season by torrents of rain. 
5toiiorAM:w. Between Accra and Christiansboi'g the soil consists of a 
ttaiwimK. barren red clay. The rocks are — 1st, A fine white sandstone, 
which makes excellent drip or millstone grit, situated just 
under the fort — James Fort ; extensively used both for drip- 
stone and millstone by the inhabitants of the Gold Coast; 
they use it also for grinding beads. 2d, Several layers of 
clayslate, of very soft texture, with distinctly marked cleavage ; 
the out-crops are very irregular, but they run from KE, to S,W. 
M, Along the beach there are freestone, placed pell-nieU 
huge disruptive masses, 
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Cultivation is carried on to a very limited extent in the cmtiration 
Gold Coast, especially in the sea-board towiis, and thi^ tg prin- cnuBt, 
cipally owing to the limited supply of rain and the barrenness 
of the coast lands. In the interior, howeyer, the natives work 
well ; bat their mode of cultivating the soil ia as unscientific 
as in the other parts of the coast already described. There aie 
extensive plantations to be seen anywhere near the sea- 
at towns, excejit, perhaps, in the plains of Wiuuebah, At 
era, throngh the exertions of the Basle missionaries and Mr 
1, sj'steniatic plantations are in existence, which serve 
as modeiU to those parfca of the coast. Several thousand coffee 
trees are at prej^ent nnder proper cultivation , Mr Freeman 
has got vines, pine apples, cotton, coffee, cabbage, &c., under 
akilfal and civilised management in his plantation at Beula, 
which supplies Accra plentifully with green vegetables. 

Of the green vegetables used on the Gold Coast by the 
nativeSj an anonymous writer in the A/man Times* gives the 
following : — " Firet. though not foremost, there is the mid cab- 
h(ujt (called by the Fantees ' Empompo '), the leaves of which 
make a capital salad, or, dressed as greens, make a good substi- 
tute for the savoy. It is to be had in perfection from the end 
of May to the end of Febmary, i, c„ nine months in the year. 
Second, the v.>ild aiatmber, little inferior* indeed, to the culti- 
vated one ; it makes a good salad, and eats well also stewed 
with a little melted butter. Then we have the samphire, the 
Ku-kate, or mireneh-ie, growing even down to the very beach. 
Purslane is also veiy abundant, and very wholesome, and 
grows ever>'where and anywhere. Spinach, also, which the 
Datives call kahi heflme; and the love apple (tomato), or 
trtXroomn, for seasoning soups, or making stewa, roasting, 
frying, &c. The ^reat papaws, served with boUed mutton and 
dressed as turnips, are by no means a bad substitute for that 
^toceUent vegetable, garden mallows, or vegetable marrow. 
^abbagm of very fair quality, from the tree cabbage, to be had 
»t most of the native farms. Sweet potators, green com, or 
* Vul. iv. Xo. 87, p. 22. 
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young com dished up as greeu peas, makes a very respectable 
appearance, Beaiu, cnlavaTi^as, •mazagan, and fiarieot ; these 
are to be seen daily in tlie market at Cape Coast, dressed up 
in some native disli, but the European can get the mw articJe 
and dres3 it as he pleases. The leaves of the Capsicum a: 
nunm, or pepper plant, make a good salad ; and when boil 
and served up as spinach, they make a very palatable disk 
Paint cahhage, which is the top or head of the palm tree ; it 
makes a very choice and delicious vegetable, and eats well 
with fish, flesh, or fowl. There are several kinds of yams, 
with as great a difference between the varieties as hetw^een the 
liaricot and the "Windsor bean. There is the IvhM (cocoe of 
the West Indies), or t/am cabbage • the leaves make a good 
cabbage, and are used as such by the Africans ; the root re- 
sembles the yam, but is more spherieal, the yam being oblong ; 
the flavour partakes something of a nice mealy potato, or a 
roasted chestnut. The cassada, when itfj meal is mixed in 
equal proportions of flour, makes a pastry, light, wholesome, 
and easy of digestion, and well adapted for invalids. Plan- 
tains^ roasted, fried, or boiled, moke a very good vegetable. 
Bananas, when just full grown, but not yot turned to ripen 
jng, make a passable imitation of carrot. There are nrnsfiri 
sJutUots, chi^&ry, and ^HmpMns, all good vegetables," and 
be obtained in various quantities and quality. 

The population of the Protectorate Territory of the Gold 
Coast has been laid down at 400,000 souls, hut there has 
been any census taken. The inhabitants occupy small town) 
or villages, numbering from 40 to about 8000. In no one 
town, croon, or village, so far as my experience extends, can 
we find over 10,000 persons. The native huts are huddled 
together, pell-meU, without any plan ; there are scarcely any 
streets or proper lanes, but, as a whole, only crooked by-paths. 
Caps Coast presents but a poor exception to this rule, where a 
few streets properly so-called are discernible; but that co; 
fused system of building, as seen in purely native towns 
conspicuous even here. 
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is no regular system of drainage on the Gold Coast; 

the country being hilly, and the quantity of rain falliug in the 

y season being small, the soil is generally drj'. The native 

puIatioD are very primitive in their style; tbey go out in the 
fields, or on the sandy beach, to answer the calls of naturCj and 
these fsL^cal matters go to t'eTtilise the soil, or are washed away by 
the booming waves of the sea. The effluvia from these ochletic 

iaous are extremely disagreeable, aud in many cases blow 
to the teeth of the town. Colonel Courau has prevented these 
Qiiisances from being done indiscriminately iu every. part of 

8 town, and has made several public privies in the various 
suitable loeaUties in the outskirts of the town. Among the 
higher classes, the use of privy cesspools, made by digging 
deep into the earth, such as are found in the house.? and pre- 
mises at Sierra Leone, is unknown ; they use closed chambers, 
which are emptied into the sea once or twice every day, and are 
consequently free from the reeking poison which is constantly 
generated from that source. At Accra and its neighbourhood, 
where there are low-lying lands, a plentiful accumulation of 
water, in stagnant pools during and after the rains, always 
occurs. There are no proper drains here, and the country very 
m,uch requires them. 
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the Hereral stations in the Bights of Biafra and Benin are Lwamd 
composed principally of alluvium intermixed with sand 

I strip of land which rung from between the lagoon and the sea, 
extending from the Volta to the Niger, and including Lagos, 
had its origin primarily from immense quantities of coral 
forming their beds on the border of the ocean, and gradually 
raising that portion imtil it forms extensive reefs or breakers ; 
these, by being constantly filled up with sand, debris, and 
deposits from the river, and washings from the soil during the 
rains, ultimately becomes rescued from the ocean. The sand is 
jrous and white, and allows the accumulation of surface 
■, and during the rains forms beds for the .swampfs. "The 
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foi-matioiL of land," says Dr Eowe, "' is well shoWB in 
lagoons, and may be traced through all its stages, iu asceni 
scale, from the first step in, the process to the existence of solid 
land. Not unfrecLUently, from the same jwiat in clear water m 
the middle of the current, we see the growths from the bottom 
which perform the first step in the process; next to tbexD* 
water lilies and other floatit^ plants on the surface; long 
grasses come next as we approach the bunk, and when onw 
these have gained a footing, tlie work oi' soUdificatiou proceeds 
rapidly. Acres of shallow water are grown over with tJiis grass, 
and from its margin, by the force of the current and the rise of 
water-level during the rainy season, are detached large masses, 
forming floating islands." This is a fair description of the 
suT&ce formation ; but the groundwork must he looked for 
the incessant working of the madrepore corals, centuries 
with which this part of the coast abounds. In the interii 
the soil consists in some paiia of dark clay, whilst iu others, 
the clay is red; large blocks of granite are to be found in 
several places, and iu most parts the son is ferruginous. The 
inhabitants of this part of the coast, especially those iu 
Yorouba, are very industrious, and cultivate extensively the 
laud. Plantain, banana, papaw, oranges, limes, custard apples, 
mangoes, guavas, aishew nuts, pine apples, melons, and small 
cucumbei's or ghirkins, tomatoes, onions, garlic, water-cresses, 
various kinds of spinach, bread fruits and bread nuts, edible 
yam, cassada (from which farina is made), pumpkins, maize, 
and small Chili pepper, sugar cane, are all to be obtained in 
large quantities iu this parL " The vegetable productions 
adapted for supplies to the troops are maize, the Indian coru 
of the countrj', rice of good quality, yams, and cassada. Thft 
corn is used entirely by the natives. It is found cheaper to 
import flour than to buy aud grind the corn. The natives, for 
use, soften it in water, beat it iu a wooden mortar, and after 
boiling the pulp, wliich has been carefully separated from the 
husks, eat it either dry as a paste, or boiled up into gruel. It 
forms the moruing meal of the population. It is a very 
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'^wholesome dialij but tastes a little acid from the fermentation I 

which has taken place ia the com while soaking to Bofteu. I 

The meal of cassada, or cassava root, ia the staple food of the I 

natives. It ia carefully prepai-ed by washing, dtj'itig, aiid I 

roasting, and is mixed, before eatiug, with hot water, when it I 

swells into a maas. It is generally eaten warm, and with such I 

vegetables, palm oil, fiah, or meat, as their means pertiilf. I 

Heat ia a luxury but seldom indulged in, except by the I 

wealthier. Smoked lisli are used largely ; they are simply I 

exposed, in an earthen pot with a few holes in it, to the smoke I 

itifa wood fire." The inhabitants are scattered all ovtsr the I 

country in small towns, except in Abeokuta, where the popu- I 

lation has lately increased to 100,000, In Ibadan the popu- I 

lation IS also large, but in all the other towns it ranges from I 
100 to 8000. The natives live in low mud huts, with thatched nlHyb imiJ 

t roofs, with a well-worked, hardened mud floor. Each hut has a J 

verandah belbre and behind it. They are built in groups on I 

(bor^ aides, enclosing a quadrangular space. The huts are I 

genei-ally kept very clean. 1 
The drainage of the comitiy around ia most imperfect, la Df«itvii«t! I 

fact, there is no dram whatever. JJurmg the rams the water J 

freely accumulates in different parts, and is lel't to be dried up i 

by the snn, which by no means improves the healthy condition I 

of the place. The sewage is scattered all over the town and I 

streets, consisting of the excrement of men and animals, and I 

increased by the filthy luibitaof pigs, which are let loose every- I 

where here. The effluvia from it is very sickening and destrnc- ^h 

tive, and conseciuently the inhabitants are veiy short lived. ^^| 

Lagos and Abeokuta are greatly in. advance in these respects, ^^M 

In most of the towns the streets are narrow and very crooked, ^^M 

but here and there in the outskirts, in open epaceSj shaded by ^^M 

numerous cocoa-nut plants, men, women, and children may be ^H 

seen parading about. ^^M 
Good water, but sUghtly brackish, is abundantly obtained we'*'" I 

Shallow welb from two to four feet in depth, and funnelled by a J 

cask to fit, open ou both ends, give a coatinual supply of water. M 
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In Bonny and the delta of the oil rivers, the soil is principiiily 
alluvial ; lower down, however, it conijigts of ai^iJlaceous day. 

Sewage Deodorisers Am) Disikfectasts. 

Various githgtaoces have been used to prevent the decompo- 
sition of sewage, Eind check the ammoniacal compounds gene- 
rated from it; aud for the benefit of the inhabitants who 
would like to destroy the evil results arising from their privy 
cesspools, I shall here detail them : — 

1. Qincliimc and Water. — These should be added UDtU 
a deposit takes place, and a clear supernatant fluid remains. 
Here the lime, by combining with phosphoric and carbonic 
acids, forms insoluble salts of lime, which are carried down, and 
ammonia set free. The liquid contains salts of potash and 
organic matter, which after a time becomes decorapoaed. To 
one gallon of sewage add always sixteen of quickUme. This 
is a process which ig easily performed in tropical Africa, and 
which should be enforced by legislation, ^m 

2. Dnj Earth. — When perfectly dry it answers well niechd^^ 
nically, especially when marl or clay is used; but it soon 
loses its power by being clogged. 

3. Cftarcoal. — ^Tliis produces effects similar to dry ear 
Animal charcoal is the best, and then peat. 

4. Cheap Salts of alumina and tJien lime; or Manniii 
proc€^ — alum sludge, Unit, and waste animal clvarcoal. Stoik^rfs 
process consists in the addition of wW and charcoaL— This 
a more expensive process. 

6. Sidphitea of lime and Tnagiusia in combination 
pToducts frovi tar, impttre carholic (orP}icnvcAcdd},/&rmi 
carbotaies of IxTiu and magnesia. — This ia M'Dougall's patei 
and is sold in liquid and powder. It is one of the best 
disinfectants that could be used for sewage. 

6. SuperpkospJiatc of ma^riesia and lime-water, wr Blyik'i 
patent. — This is very expensive, and practically not of 
great use. 
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7. Perchlorkle of Irmi. — Thus is one of the best diaiufectauts 
itat could be used I'or sewage, Wlien added to it, the car- 
bonate of ammonia precipitates rapidly peroxide of iron, which 
ries down with it the suspended inatter, leaving a clear fluid 
bbove. Both thia fluid and the deposit are perfectly free from 
"■odour. The sulphuretted hydi'ogeu is deposited in the form 
of 8ulphuret of iron. 

Besides the above, other substances may be required to purify 
^the ail', but which are too expensive to be used in sewage. 
^ 8. Lanaude's Disinfectant consists of solutions of pennanga- 
^■Mfe of potash, ehlemde ofmic, nitrate of lead, and perchloride of 
^Kn>», atul a mixinre of sulphate of zinc and sulphate of copper. — 
"ita effect ia limited. 

I 9. LtdoytVkS Fluid, or nitrate of lead, is composed of litharge, 
^n lb. ; strong nitric acid, 7 o'i. ; and water, 2 galls. It acts 
rapidly, and with certaitity. 

10. Bwtmti'i Disinfectant Fluid, or chloride of sine, is a very 
powerful fiubatajice, one part of which sliould be added to 
eight parts of 'v^ater when about to be used Each fluid 
drachm of the disinfectant contains 25 grains. It destroya 
on^ic matter and anamoniacal compounds. 

fcll. Cundy's Fluid. — A process by which the permanganate 
Dotash or soda gives off oxygen ; its chief constituent, there- 
B, ia " condensed oxygen." It is a most powerful deodoriser 
aad disinfectant ; it ia not poisonous, nor evolves any noxious 
ftmeli It destroys oi^anic matter powerfully and rapidly, and 
has an immediate effect iji decomposing armnoniacal com- 
pounds. According to Profesaaor Hoffmann, if the permanga- 
nate of aoda ia placed in. the mouth, it takes away or destroy.^ 
the odour of tobacco. Added to impure water, especially 

l^vhen travelling in the tropics, it purifies it at once, and there- 

^bbre should be more generally used. 

^P 12. Cldo-rint. — Thia is one of the moat powerful deodorisers 

' we have; it decomposes sulphite of ammonia and sulphuretted 
hydrogen rapidly, blanches organic pigments, and destroys 
organic odours. 
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Prcparafion of Chhvine. — Mix two tablespooiifuls of com^ 
mon salt ami two of red lead with one quart of water ; stir^ 
them well, and tlien gradually add half a wiaeglassful of ai 
phuric acid. Chlorine is evolved, and absorbed by the water,^ 
from wliicli it is slowly given out, aad might be kept in a stop-^ 
pered bottle or jar, and left opeu when required to be used. 

13. Nitrous Acid, w hypotdtrou^ acid of aortm autfutrs, — 1 
has a most powerful effect on oi-ganic matter, and deodorises 
perfectly. Its odour is irritating to the Iimgs, and iu some 
peraotLS might cause headache, nausea, and vomiting. The 
simpleat way of preparing it, is to add a bit of copper in uitxic 
aoid, and a little water. 

14, Iodine Vapour. — Place a small quantity on a hot plate. 
S}dphur&us add. — By burning sulphur. Vinegar and avi- 
itttyrda. These three substances are of more or less value. 

16. Oion^. — This is the most efficient deodoriser and disin- 
fectant we have. It destroys all oxidisable luephitic eoia&a- 
tiona aiid miasmatic exhalations. It is supplied by mLtiire^. 
of how it can be artificially prepared, and some account of it«| 
property, I shall hereafter speak. 



Suggestions to the Sierra Leone Government for effect imll^ n- 
moving its Sewage^ a-nd coiisequ^ntbf removing tmc of the mod 
pernicious causes of the disease in tlie colony. 

1. The first movement shoiJd be a legislative Act, making 
it compulsory on all owners or dwellers of houses to have their 
privy cesspools emptied once or twice eveiy year, under the 
immediate supervision of the Government ; and if once a-year, 
it should be done in the month of November. I 

2. That the f feces and urine, or the sewage, be removed from 
the privies, and collected iu proper carts jji-ovided by the 
Goveminent for that express purpose, under the superinten-j 
dence of the Ofticer of Health or his subordinates, 

3. That, as the water-closets arc made as I have above de- 
scribed, the dry process shaU be the only lueans employed for 
the removal of the sewage which they contain. 
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e cootente of the cesapool should first be mixed, ia suffi- 
cient quantity, witli one of the disinfectants or deodorisei's 
natned above, lime, charcoal, or M'Dougall'a patent (car- 
bolates of lime and magnesia), will be found very expensive, 
and consequently I should reeommend that surface earth, con- 
sisting of clayey or marly soil, should he well dried and baked 
in an oven, and thrown into the •water-closets in sufficient 
quantity to precipitate the solid constituents, and dry up the 
liquid. The hardened solid material should be removed into 
the Government cart., and thence into poudretta uiauufactories, 
or conveyed at once to the soil. Mixed with dried clay, the 
sewage becomes an excellent fertilising manure, which might 
be sold to fanners, or employed in the model-farai already 
recomjneuded to the Govermneat, 

4. Ill process of time, the Government miyht recommend, 
* and see carried out, especially in houses in the centre of the 
I town, a standard fonu for water-closets, by which the sewage 

light be very easily removed — something like what %vas pro- 
[josed in 1S58 by the Bengal Government. 

5. That owners of houses be made to pay a small tax, if 
found necessary, towards this cleauiug, and the Govenuuent 

juld principally employ the numerous prisoners who infest 
the jaU of Freetown for this purpose. 

That Sierra Leoue is groaning under a want of material sani- 

tory reforms, and that wdtlun the last few years the health 

the colony has deteriorated iu a mai'ked degree, may he 

feroved from the following quotation from the weekly paper, 

tTfie Observer, of August 2, ISGfj :— 

" This colony, we are sony to state, has not improved with 
respect to its health. Fevers and dysentery are still known 
amongst us, hit we employ Utile or no 7nm7is to (/et rid of them. 
Unwholesome meat is still sold in butchers' stalls, and paraded 
ibout the town for sale ; there is no inspector of stock, or of 
neat, or of markets. A board of health is unknown to us, and 
'sanitary inspectors more sj." 

With these facts before ue. the editor asks, " Can there Ije 
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any surprise that fever and dysentfiry visit the colouy ?" " The 
pi'esent state of the butchers' market," he observes, " is most 
disreputable ; the building ia quite dilapidat^dt and the stalJs 
where the meat is exposed for sale are most iilthy. There is uot 
the slightest ccmveuicnce in these stalJs ; and what is worse than 
all, water ia not accessible." The consequence is that they are 
never washed, and the quantity of dirt and filth accumidat*;d 
in them is such as to shock the netvefi. " The malaria 
arising from the quantity of filth must, aa a matter of course, 
not only infect the meat, but must be injurious to health," 
The public have no guarantee that the animals killed are in 
good health and condition. The cattle plHgue has been busy 
amongst the herds in the colony, but " there are no inspectors 
to inspect and look over the beasts slain, Wliy could not a 
diseased animal be imported into the market, killed, and sold ? 
Again, in the butchers' market the stalls are quite exposed ; 
there are no doors ; and a butcher who cannot sell his meat 
during the day takes it home, or to any unwholesome place for 
the night ; carries it again next day to his stall, and exposes it 
for sale. It may be that at his residence yellow fever or any 
contagious disease reigns; it follows then that the meat 
becomes also infected, and passing into the possession of 
another, the disease, whatever it may be, is carried into auothe^ 
house, place, or locality." 

Dilating on the injurious effects of filthy dwellings, he con- 
tinues : — " What con be more pernicious to life than filthy 
dwellings and stagnant pools ? The foi'mer are numerous in 
this town ; indeed, even in the middle of the city the yards of 
several houses are in a most detestable condition. The latter 
are frequently seen in streets and roads not quite familiar to 
business men, and where the poor are in general congregated. 
Now, I ask, should there not be regul&r sanitary inspectors, 
only to visit yards, and to see that they are kept clean, but 
to inspect streets, roads, and lanes?" He predicts, wthout , 
question, that the health of the c<)J.ony would be greatly 
proved if an inspector of markets and stock be also appoints 
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PREVAILING WINDS — HTJMIDITT AND SATURATION OF THE 
ATMOSPHERE — DEW-POINT, 

One of the most impcu'tant phenomena in the conaideration of Effect, of 
physical climate h the prevailing winds. By them the tempera- 
ture of the atmosphere is properly adjusted — the drj-ness and 
bumidity increased or diminished — clouds gather or disperse 
water produced by evaporation from the seas and oceans 
transported into interior of continents — noxious vapours and 
emaDations are dissipated or made innoxious — and perfect venti- 
lation in an otherwise dose and siiltry atmosphere is obtained. 
Winds are currents of air like those in water, produced by un- Bowpre- 
nal heating, and by the tides and currents of the aea and xriae wincin 
ers. Witliin tlie tropics, beneath the vertical rays of the sun, 
the air becomes rarefied, and made specifically lighter by the 
heat, and ascends far above ; the colder and heavier six of the 
poles nishea towards the tropics in a peipendicular manner 
to supply the place of the heated equatorial air which has 
ascended. About 5000 or 6000 feet above the smface the 
heated air begins to recondense, and flows towards the poles. 
"The rotation, however, of the earth on its axis from west to east, 
deflects (on account of the increased velocity of the parallels of 
latitade near the equator, which have greater radii than the 
atctic parallels) the currents of polar air from their northern 
and southern course, and produces on the north side of the 
equator a north-easterly current, and on the south side of the 
equator a south-easterly current — both of which, as they ap- 
proach the equator, gradually become more nearly parallel to 
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it, or east." To these cutrcnts writers on meteorology lia' 
given the name of ^mrfc-winds. 

The equatorial currentSj on their polar direction, take 
westerly direction from the same cause, viz., the earth's ro' 
tion on its axis, until they become nearly west. They a: 
called the upper or returning trade'winds ; and the west-south- 
west, or westerly winds fotm the counter currents of the tropical 
east winds or trade-winds. 

But the north-east and the south-east trade-winds do not 
blow from the same degree of latitude in opposite directions, 
but are separated by a space equal to about 6ve or six degrees 
in breadth, which is known as the region or zone of mfms, where 
rains and storms are plentiful, and where the heat is very 
great, other local modifications not being taken into considera- 
tion. The north-east trade-winda blow between 9° and 27° of 
north latitude, and consequently from Scarciea and Matacon] 
north of Sierra Leone to Cape Bojador, near Teneriffo, 
about 19" north of Porteodie, including Isle de Loss, Po: 
Nunez, Bularma, the countries under the Gambia and Senegal 
Governmenta. The south-east trade-wind blows between 3 
north latitude and 25° south latitude, including the Gabooi 
Fernando Po, Ascension, St Thomas, St Helena, Congo, and J 
Paul de Loango. The zone of calms is occupied by Sierra 
Leone, Liberia, the Ivory Coast or Grand Bassam, the whole of 
the protected territory of the Gold Coaat, Awoonah, Dahomy, 
Lagos and the Yornba countries, Benin, Egbo, Calabar, Came* 
voons, and the nortbern part of Fernando Po. Winds may be 
irtBda— Mon- divided into three great heads, viz., constant, periodical, and 
variable. Their variations are produced by many causes, viz., 
by large extent of country — by the greater heat caused by re- 
flection of land^by mountains — by the alternate heat and cold 
of seasons — and by rains. In India the year is divided into two 
halves by periodic loirids^ which have been designated t' 
monsoojis, which blow for six months in one direction, an 
then six months in the other. The monsoon is only a raodifi 
cation of the trade-winds, occasioned by its being disturbed in ita 
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oy the large tracts of land presented by Africa atid Asia, 
and by mountains. ; and to keep the eqtiilibriuni of the atmo- 
sphere, the wind takes opposite direction for six months, instead 
of blomng from east to Tvest. From 10° to 23" south latitude, 
there being no land to disturb the wind, it blows constantly 
from east and south-east ; but from 10° northwards to the 
equator, from October to April, north-west winds blow, and from 
^April to October, south-west. North of the equator, to the tropic 
"of cancer, a change takes place ; south-west winds blow from 
April to October, and north-east winds from October to April. 
"The sotith-west rainy monsoon, the most remarkable of our 
eriodicaJ winds," writes Sir Ranald Martin, " begins on the 
'Malabar Coast in May, and reaches Delhi by the end of 
June, extending to the north-eastern parts of Alfghaiiistan, 
ibiit greatly modified. It prevails more in the mountains than 
Jthe flats of the Punjaub. The hills and valleys of Cashmere 
bave their share of it, and it gradually loses itself westward in 
the valley of Peshawur, where it appears only in clouds and 
showers. On the Coromandel coast it is retarded, the cloxids 
brought by the eouth-weat winds being detained by the 
Ghauts, It reaches Bengal by the 15th of June." Tn the 
latitude of 11 1° on the coast of Malabar, the rains are very 
^jplontiful, being not less than 123-5 inches in the year, and this 
■■Is produced by the arrest of the south-west monsoon by the 
mountains, and the accumulation of vapour occaaioned by it 
As 8C«)n as the sun passes the southern hemisphere the direc- 
. tion of the monsoon is at once altered. " The luasa of air which 
lad been accumulated during the hot season and rains on the 
SQtral platform of Asia, now bestirs itself, and moves towards 
56 regions south of the equator, where the atmosphere has 
dilated and dissipated by the solar heat." Over most 
of the Indian Ocean — the central platform lying to 
the north-east — the monsoon proceeds from the same direc- 
tion, viz., north-east. In the seas of China, Borneo, New 
Guinea, and Java, it blows from north and north-west from 
their position to the central platform. In Assam aud Behar 
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the prevalent winds are east and west ; in South lieugal, 
north and south, 

la the consideration of the prevailing winds of Western Alrica, 
we have to divide the whole weateni course into three great sec- 
tions, viz., the first, that portion which lies within the north- 
eastern trade winds, i.e., from lat. 9° north to lat, 14** 44' north ; 
the second, within the zone of calms, from lat. 3" north to lat. 9' 
north ; and the third, from lat. 3° north to lat. 0*36' lU* south. 
In the Jirst section, including the Casanianza, the Gamhia, 
and Senegal, the winds divide the year into two portions, 
exactly as the monsoon of the Indian Ocean. The first com- 
Klenc^5S in October, and terminates in the end of April. During 
this portion of the year the wind blows ffom the east and north 
east for the most part ; occasionally only the sea breeze from 
Bouth-wcst blows in the afternoon, At the commencement 
this monsoon, or the breaking up of the south-west monsoon, 
storms and tornadoes are frequent, and the wind fixes to the 
east and north-east, when it blows constantly for days from 
east and south-east by east, which it does in November, 
December, and January. The wind is dry, cold, and accom- 
panied with thick haze, forming the harmattan, of which we 
shall hereafter speak. From February to April it blows a hot 
wind almost constantly from north-east, occasionally inter- 
rupted by the sea breeze, which is cool and refreshing. The 
second portion of the year commences in April, and tei-miual 
in October. At this time the prevailing winds are from 
BOitth-west, west, and north-west ; occasional!}'' from north-east 
These winils blow tli rough the whole of the rainy season, and 
are moist, healthy, and pleasant, and are well chai^ged w 
evaporation from the ocean over which they blow. Their coi 
menceraent is marked with storms and tornadoes also, but 
rains are late and not plentiful. In Apiil and May the simoom 
blows over this portion of Western Africa. It is exceedingly 
hot, and destroys vegetation, and blows froni every point of the 
compass, Of its character I shall speak hereafter when 
on the hot season. 
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WEATHER OBSERVATIUNS. 



To show how variable the wind is at this time of the year, Virt»bie 
I have appended in full the observations on the weather 
which I made at Macartby's Island, River Gambia, in May 

1866:— 



1. Strong nortli wind, varied round the compass in cotuse of day. 
1 N.E. in tha morning; then S.W., K, and S. 
3. N,, N.E., noon; afternoon and evening, 8.\V. ; night, N.E. 
' 4. Sultry morning ; S. in afternoon and evening ; cloudy all day. 
\ 5. W. and S. W. morning ; N. afternoon ; sultry and cloudy eyen- 

ing ; S.W. night, 
K, morning; afternoon, E,S,E.; night, strong H.W. by S. 
Strong S. W. by 8. all day, Cloudy morning. 
S.W. morning; afternoon, S.; thunder towards S. ; tornado, 

eTening, N. and N.E, 
Very sidtiy all day; lightning, evening, S. to K 
K.E. during tha day; strong S. and S.W. at night; lightning, 

evening, S., N., and W. 
N.E, morning ; evening and night, S.W. 
Sultry all day. 

S.W^. in the morning ; evoning, N.K ; heavy min at night. 
Light N.E. in morning ; evening, strong S.W. 
S.W. all day. 

S.W. all day ; calm in evening ; strong S.W. at night. 
W. to S.W. during the day ; strong KW. at night. 
S. to S.W. all day. 

Jf, morning ; S,W. and 6, afternoon and night. 
Jf.W. in morning; S.R aftomoon; S.W. night. 
S.E, all day, very strong ; blowing a gentle gale in evening. 
Strong S.E. aU. day. 

8,W, morning ; strong N.W. in the afternoon and evening. 
If.W. morning ; N. evening ; cloudy aU day. 
Sultry and cloudy all day, S.W. prevalent. 
Cloudy all day; S,W. hy S. blowing_gently ; a few drops of rain 

in afternoon. 
8.W. morning ; noon, E.; afternoon, S.W. by S. ; evening, N.E. 
S.W. morning; at 1.20 dry tornado from E, j evening, N.E. 
E. morning; thunder, 6 a.m., N.E, to N. ; rained, morning; 

afternoon, N, ; evening calm ; night, strong Si,.W. 
N, W, morning ; afternoon, S. Rained heavily at night. 
N.W. Clondy morning; fine afternoon. 

K 
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In the second s^dian, iacluding Sierra Leone, Liberia, 
Grand Bassam. the Gold Coast, and tlie Slave Coast (Lagos 
and other places), we come to the r^ion of variable mndt; 
their predominant direction is in opposition to the general 
course of the trade winds, wjd, eonseq^uently, in a westerly 
or soiith-westerly direction. They are suhject to frequent 
changes both in velocity and direction. The movemeots 
of these winds are generally in different strata superim- 
posed one upon tlie other. The land and sea breezes alter- 
nate regularly with each other near the shore of this portion 
of the continent, the sea breeze setting in between ten and 
half-past twelve in the forenoon and noonj and continuing till 
Ijetween five and seven; between seven and nine the land 
breeze commences, and continues till between eight and ten. 
Tlie blowing of the south-west sea breeze from the q' 
where the sun has not yet travelled is a merciful providi 
of the Creator to keep dnwu the intense heat which must 
the result of the sun's action ou this zone of calm, as it 
and moistens the air, and makes it fit for habitation both for 
vegetable and animal life. " The general temperature between 
midnight and noon is cooler than the temperature from noon 
to midnight, Towards sunrise it ia a cooler time than any 
other part of the twenty-four hours ; and, taken at equal dis- 
tances from the meridian over which the sun is passing, the 
quarters over which the sun has passed are more heated than 
those towards which it has been longest absent." Winds, then, 
from parts where the sun has passed, ag the north-east wind of 
the first section, ai'e considerably hotter than those from where 
it is travelling to, as the south-west, the predominant in this. 
zone ; and this explains why the Gambia and Senegal a^| 
hotter than Siena Leone, Liberia, and the Gold Coast, althoug^^ 
these places are in the hottest zones. 

I have in the second section, under the headings of 
remark!, detailed the directions of the various winds foui 
ou the coast. As the Gold Coast ia the centre of this eow 
suffice thai 1 here give its prevailing winds in the different 
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lontLs. as observed by myself, — January, N.E., E.N.E., NW„ 
and W. ; Febriniry, S.W. — early part, N.E. and E. ; March, 
! S. and S.W.- April, W., S., and S.W. ; May, S.E., N^N.E., 
^nd S.W. ; June. S. W. and W. ; July, KW. and W. ; Aug^iat, 
Rf.W., W,. and S.AV. ; September, S.W. and N.W. ; October, 
[ S. and aw,; Ifovember, KW., W., and S.W. ; December, 
I X.W., N.E., E,, and S.W. The most prevalent wind, there- 
yte, is from a westerly direction (S.W.) ; and Freetown being 
stected in that direction from it by its lofty chain of mouu- 
tiiin, stagnation of noxious effluvia, to a certain extent, is the 
result, and its beneficial influence is lost. The north-east and 
easterly winds in these regions, blowing just before sunrise, are 
leraUy very cool and pleasant. 

In th© third section, including the Gaboons, a part of LapcirestnB. 
Fernando Po, Princes' and St Thomas' Islands, the north-west 
and south-west winda are generally prevalent ■ but they are 
not so constant as in the first section, but variable as in the 
second. The force and velocity of winds are deteiraiued by fotpc at 
the anemometer. The following is the result obtained by Mr winds.' 
Smeaton, and confirmed by Mr Ilutton ; — 



Velocity of Winds. 


Force on one 
square foot 
in |K)niidj^ 

aTomlupois. 


Obaracter of the Wind. 


HilM 

ptrHonx. 


Fe«t pet Seoend. 


1 
i 

a 

4 
6 
10 
15 
30 
S& 
30 
3S 
40 
45 
60 
66 
60 
80 
100 


i"47 

3 '03 

4-40 

5 '87 

7 33 

14-07 

22-00 

29-34 

36-67 

44 01 

61-34 

fi8'68 

66-01 

73-35 

8S02 

U7'36 

146-70 


^5 

•020 

•044 

■079 

•123 

•493 

1-107 

r968 

3-075 

4-429 

e'0!37 

7'873 

9-963 

12-300 

171715 

31 400 

49-200 


Hardly jH-roeptitle. 
Juat perceptible. 

Gkmtle pleasant wind, 

Pleaaaut brisk gale. 

Very brisk. 

Higli vindR, 

Veiy high. 

Storm or tempest. 
Great sUtrrn. 
Hurricane. 
Destructive hurricane. 



148 



CLIMATE A>tt) METEOBOLOnT OF WESTEBN AFRICA. 






The force of wind is as the square of the velocity by the 
density. The velocity can he ascertained by tating the square 
root of 200 times the presanre ; the pressure in pounds, or 
parts of a pound, per square foot, by multiplying the velocity 
fiDr one hour by 00, and then square the hour velocity, 
multiply by '005. 

The velocity of tropical tornadoes, according to Humboldt, 
is m its extreme at the rate of 200 or 300 miles an hour. 

According to Colonel Beaufoy, frequently, in violent stonna 
of wind, the current does not reach any considerable altitude. 
Often there is perfect calm at the Iieight of 1600 feet. The 
converse is also true. There are many cases where winds may 
be noticed at considerable distances above the surface of land 
or sea, moving with great celerity, whilsfc the lower strata of 
the atmosphere is perfectly still and tranquil, as in the account 
of Hurricane in the Clouds, to be hereafter noticed. 

Sir H. James, in his "Instraction for Meteorological 
Observers," gives the fo^o^ving naval terms for expressing the 
amount of wind. The velocity noted can scarcely be said 
be correct :— 



H 







Velocity 


PKaauM 






ChBiacteir of tie Wtad. 


in tiiU«j< 


in lbs. pa 


1 







per Lour. 


9q.«»t. 


. 


Culm, 






I 


Light air, sufficient to giTe steerage way, 


7 


*"S6 




2 


Light breeEP, ...... 


14 


I 




3 


Geutle breeze (3 to 4 knots), 


21 


9* 




4 


Moderate breeze (5 U> 6 knots), , 


m 


4 




5 


Fresh breeze (royals), 


35 


6i 




6 


Stonny breeze (single reef and top-gallant sail), 


42 


» 




7 


Moderate gale (double reef jib), . 
Fresh gale (triple reef CanvaB), 


49J 


I2i 




8 


56 


16 




9 


Strong gale (dose reefs &aA coitraes), 


63| 


20i - 


J 


10 


Whole gale (close reef niaia*top8aiI and reefed 




I 


1 




foresail), ....... 


70 


25 1 


^ 


11 


St'Onn (storm stay-Bails), .... 


77 


301 




12 


Hurricane (no eanras), ..... 


84J 


36 





In October 1860 the foUomug daily observations of the j 
direction of the wind were recorded in the Military Hospital * 
of F^eeto^\'ll : — 
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run 


Bern of OlMwmtiom. 




Honrs of Oliservation. 


1 


SA.lt. 


3 P.M. 


9 P.M. 

S.E. 


DATOf 


9 am, 


8 p.ir. 


9 P.M. 


S.R 


S.W, 


17 


N.E. 


S.E. 


S.W. 


2 


N.E. 


w. 


N.E. 


18 


E. 


S.E. 


S.W. 


3 


S,W, 


8. 


B. 


19 


W. 


S.W. 


S.W. 


4 


N.E. 


N.K 


S.W. 


20 


N.K 


a 


B.W. 


5 


W. 


S. 


N.E. 


21 


E. 


E. 


B.W. 


6 


s.a 


N.W, 


S.W. 


22 


N.E. 


S.E. 


S.W. 


7 


s.w. 


N.W. 


S.K 


23 


N.W. 


E. 


S,E. 


e 


N.W, 


S.W. 


S.W. 


24 


E. 


S.K 


S.W. 





N, 


w. 


N.W, 


25 


N.E. 


W. 


N.K 


10 


N.W. 


W. 


S.W. 


26 


N.E. 


W. 


S.W. 


11 


N.E. 


w. 


S.W. 


27 


N.E. 


N,W. 


K 


IS 


N.E. 


N. 


8.W. 


28 


N.W. 


N,E. 


N.K 


13 


N. 


S.E. 


S.W. 


29 


... 


... 


1., 


14 


K 


S.W. 


S.W. 


30 


N.E. 


8.W. 


S.W. 


15 


N.W. 


N.W. 


S.W. 


31 


N. 


N.W. 


s,w. 


le 


N.W. 


a. 


8.W. 











HUMrDITY ASD SaTUR^TIOX OF THE Atmospheke — Till: 
Dew-Point. 

The araount or degree of atmospheric saturation depends 
ratirely upoa the temperature, aad increases with it, but 
Taster than the rise of the thermometer. Thus at 32° the air 
is capable of absorbing IGOtb part of its weight in aqueous 
"Vapours ; at 59°, aii SOlh part ; at the temperature of 86°, 
which is the average heat of the afternoon in the zoue of calm, 
the air absorbs /jl-h of ita weight of aqueous vapours ; but 
when the thermometer goes up to 113° it ubsorbs a 20th part. 
At 68° F. a cube of air contains 252 grains of water, Tn 
the tropica the annual evaporation exceeds that in the tem- 
iwrate zone by fi-om 63 to 73 inches, being firom f)0 to 10(> 
iaches. 

The point of saturation is the maximum of aqueous 
vapour capable of being sustained by the atmosphere at the 
time of observation, any increase of which would lead to a 
deposit of dew, The temperature of the atmosphere mu^t 



iruiultUly al_ 
uhiijBptien 



Petnt ot 

Mitui'iiilon. 
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always be above this point, at which dew begins to deposit 
if not, the wbole surface will be enveloped in perpetual mietj 
thTOugb which the sun's rays can never penetrate. In the 
tropica the height of humidity ia 4J miles at the equator. 

It follows, then, that the greater amount of humidity i 
Western intertropical Africa is in the regions between. Sii 
Leone and the equator, and the least in the Gambia aod 
Senegal, sincej as the temperature rises in arithmetical pro- 
gression, the drj-ness of the air ia accelerated in geometrical 
progression. The effects of humidity, or the absence of it, on 
the constitution, we shall hereafter consider, 
ftw-poim. The dew-point, as we have before seeUj is that temperature 
at which the air has its maximum of saturation Avith moistiirei 
80 that the least faU, of temperature leads to a deposit of 
moisture. It is deposited less on hdls than plains, the cooling 
process being more copious in the latter than in the former. 

Of the method of finding the humidity and saturation of the 
air, as weU as the dew-point, I must refer my readers to 
Chapter I. — The Introduction. My observations on these 
points are unfortunately limited, being confined principally to 
the Gold Coast and Bights. 

Itwrratlon*. OBBEBVATIONS ON THE CiOLD COAST AHD BlGHT OF BeNIN TQU 

1859, 1860. 

HYOHOMETEII, SATUftATIOS OP THE ATMOSPHERE, AND DEW-POIKT. 

Januairy, 

Hydrometer. 

Maximttm Obbebvatioss. — Moniing — 6th, ll'^lS; 5th, 9*"2j 8th, 
8^ NQon—Qi\ U"-3; 4th, IT'l, Evming-^ih, 9°'20 ; 7lh, 
T'-IO. 

Medium OBSEBVATiONa — Moming^-^^, 7°'2. Noon — 2nd, 9'"10. 

Evming—m-i, c-ia. 

MiNiMOM Observations. ^JSfffWwg' — 11th, 2'-60. Nooti — 11th, 
4°-60, Evening— \\^ 3°. 

Saturation of ih& Atmogpiyere. 
Maximum Obbehvationh. — Morninrj — 3nl, 881 '4 ; 2nd, 819°. 
iS'oflM— 2n(l, 743--7. Evening— 2nd, 720"-9. 
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Medium Observations. — Monihuj^nih, 763'-7, Noon — ^21at, 
522°-5. Eveniuif—Gth, 763'>-3, 

jiMDM OjjsERVATioifs. — Momimj, loth, BTS"'!. Noon — 15th, 
Eismimj—'Ibih, 722° ■?. 

Dew-Point. 

HAZiinni OBsERVATioNa — Morning — 3tJ, 74"; 1st, 12th, attd 
Slth, 73^ Nom—^nA, lOth, and 12tb, 74^ Eonnlng—^uA and 
SOtL, 74", 

Medhtm Obsebvations, — Momirtg — 5th, 12th, and 18th, 68°. 

'nm—Uh, 7th, and 30th, 65°. Evemtiff~6th, 16th, and 27th, 
18'. 

MiKUtUH OusEH^'ATioNB. — MoTttitig — 6th, 60°. Ifof/H — 5th, 57°. 

I£(.eniH(7— 5th, 66". 
Fdrriiarij. 
\ Hiff/rtrimtei: 

Maximum OaHERVATioifs. — Momaig—l3t}L, TS; 6th, 7°; 5th, 
20th, and 27th, 6*'H. Noon—lGik, r-IO; 5th and 7th, S'-g. 
Eceniwj~2ud, 23rd, and 24th, 9°'15 ; SOth and 27th, 6*. 

Medium OMERVATiOKa. — Mor-ning — 3rd and 8th, 6* Noan — 10th, 
18th, and 25th, 7°-10. £mnmg—19ih. and 27th, 6°. 
MtKiHUH Observations. — Morning — 2nd and 10th, 3'^-2. Nairn 
»— 17th and 2Gth, Ti°. Evening— &\h and 8th, 3°-30. 

I^H Saturation of the Aimmphetn, 

Maximum Oeservatiohs, — Momlng — 13th, 906°'6; 1st, -Ith, 6t.h, 
! tod I Ith, 877°G ; 21st, 877"'-8. J\V/h— 6th, 9th, 18tli, and 25lh, 
W7!)'-8. Evening— 2nA, 19th, and 28th, 822°-l. 

Medicm Observations. — Morning — 4th and 19th, 848''-7. Noun 
-16th and 23rd, 724°-5. Evmiinj—bi\i, 8th, and 17th, 804°-9. 

Minimum Observations. — Morning — 2nd and 20th, 694°'T. 
AW)— 7th and 10th, 722'''9. Eoming—l%i\ 24th, and 26th, 
771°-1. 

Deyj-Point 

Kajuhuv Obskhvations. — Mormng~~~hi\\, 6th, 18th, niid 20t,h, 
ffi'. iVoon— Gth and 15th, 79". Evening^l^ih and 29th, 80'. 

Medium OBsEitVATios8,^itfor)i('rtf;— 5th, 7th, 16th, and 25th, 
75°. Noon^\5% 2nd, and 18tli, 77''. Emuwj—Sii\i, 12th, and 
18th, 78". 

KiI^tDDM OfiaERVATtONa. — Morning — 16th and 17th, 73°, N»nn 

23nl and 24th, 72", Ermiii-g—Uik, 16th, ami 27th, 69'. 
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March. 

Hij'jronwter. 

Maximum Observations. — Momiurj — 10tli8nd28tii, 10". 
mil— 'ISlh, 9*-2; lOtk, 12tL, 27th, and 30th, 8°. 

ILEDtfTK OffiERVATiosB. — Morniwj — 12lh, 25tb, 27tli, auii 29th, 
6". iViwi— 13th, I5th, 19th, 20th, and Slst, 9°. Em,iwj~\\i 
22nd, and Slat, T. 

Minimum Obbervationb. — Morning — 22nd, T. Noon — I4t 
S'-iO. Evenimj—SUt, SP. 

Saturation v/ the Atmosphere. 

Masiuvh Observaiioss. — Morning — 18th, 20th, and 26i 
963°-9. A^WH— 12th,849''-6; 2l8t,822°-l. Eiiming—^Ui.nZ"' 
24th, STT'-S ; 19th, 823<'-4; ITth, 822M. 

Medium Obseevations. — Morning — 19th and 34tlif 84S°"7 
Afijore— 9th, leth, and 30th, 77-;2°-0. " Eivmfuj—-2ZTA, SOl'^. 

BIi^iHUM OflaERVATiONS. — Mvriiiitij — 22ad, 743''-7. Nuoh — 12th, 
612°. Esenuig—2m\, 731". 



Dew-Point. 

Maximum OfiaBBVATioNa — Muniing — 18th, 20th, 22nJ, am 
2Gth, 80°. iVW«— Kith, lath, 20th, 22nd, 2Gth, and 27th, 80* 
£rniiVi7— 18th and 21st, 80°. 

JIedtom 0B8ER%*ATioNa — Monu'ng — 7th, 8tli, I3th, 22nd, and 
30th, 78°. Noon— 3Ut, 77=. EvmifiQ-'lbih and 28th, 77°. 

Minimum OBSKBVATiONa, — Monu'ng — 23rd, 74°. Noon — 12th, 
72'. Ecenin^—lSlh and 26th, 74". 

Aprii. 
Hygrometer. 

MAxrsftrjt Obsbrtatioits. — Morning — 24th, 7°. Noon — 13th and 
24th, 9°; 3rd, 8°*30; 17th, S^-aO; 2nd, 6th, 7th, 9th, 11th, 12th, 
1 rnh, 1 6th, 18th, and 27th, 8°. Etvmnff—2itii, 8" ; 2nd, 3rd, 18th, 
and 20th, 7'. 

Medidm Obbesvationb. — Morning — 10th, 14th, and 22nd, 5". 
i\^«??(— 10th, 14th, 25th, 26tb, and 29tli, 7", Enenmj—dUx, 7th. 
llth, 16th, 23rd, and 27th, &". 

Minimum Obsebvatiuss, — Morning — 25lh and 26th, 2''. Noon 
— 2l8t, r. Evming— 20th, 25th, and 30th, 4°. 

Saiurafion of the Atmosphere. 

ALaxjuuh Observations. — Morning — 13th and 15th, 9G3*-9 . 
2.'ith and 26th, 936-5; 18th, 19th, 20th, 27th, and SOth, 906° 2 . 
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29th, 906°. Noon— 2lBt, BSV^i; SOth, 849°-6. Evvnht^~25ih, 

963°'9; asth^err-e. 

Medium OasEEVATiONa. — ■Mnrnhtg — Snd, 3rd, 10th, 12th, I4t1i, 
and 2lBt, SIT'-Q. JVbon— 10th, 14th, and 25th, 797°-8. Evmlng 
—14th, 796^-a 

K MiNiunv OBSEHVATiONg, — 3/r*)7ii'B;/— 24th, TlC-a, iVoi/w— IStli, 

■724=-6. Evmins—Qth imd 24th, G97°-8. 



Dew-Point. 

MAXrutm OBSEBVATiONS.^JI/orawj — 13th and 15th, 80°. Noon 
-Hth, 80'15. AVffiwy— 13th, 80°-45. 

MfDiUH OBSEEVATiONe. — Monuwi — 10th and 22nd, 70°. Noon 
-3Dd, 19th, 22iid, 26th, 27th, and 29th, 78°. Evening— \ 6th, 77°. 

MiNUfUM OBSEHVA.TiON8.^Aft>r/rin// — .23rd and 24th, 70°. Niwn 
— 22iid, 74". Evening— ^\h and 24th, 75". 



k 



» 



May. 
Hijgrovmier. 

MAiUfCM OB3EBVATiO!rs. — Mondnij — 10th, B°; Ist, 2nd, 5th, 
llth, 12th, Uth, 17th, 22nd, 23rd, and 30th, 4^ Nmn—imXi, 
19th, and 22ud, 9°; 6th and 21i3t, 8°. EBening—\%i\i, S^j 22nd, 
8°; 12th, 7^45. 

liEDitTH Observations. — Morning — 24th, 3°'25. Noon — 8th, 
7'-50; 12th, 7°-6; llth, 13th, 23rd, and 27th, T. Evming—U%, 
Sad, 4th, 6th, 8th, llth, 13th, 21st, and 30th, 5* 

ilixiMtJM Odsehvatioxh, — -Mitminff — 20th, l"*. Noon — 5th, 6th, 
14th, 17th, 20th, and 3l8t, 4^ Evening— -^Ith and 31st, 3°. 



^M Saturation of (he Atjncsp?tere. 

Maxihuii Obsertations. — Mortiing — 2Sth, 978"; 27th, 906°'2; 
20th and 28th, 935°-2. A'oo/t— 2iid, 3rd, 5th, 6th, 9th, llth, and 

t3ht, 877°-6; 7th, 2Gth, and 29th, 822''*1. Ecenmg—'iTth. and 
29th, 906°; Ist, 3rd, 7th, 8th, and llth, 877°; Slat, '876'''7. 

JIeDictm Observatioxs, — Morning — 13th and 16tli, 881'''4. 
AVn— 2l8t, 72r. Evening— ^ih. and 30th, 793°'6. 

Mjntmuh Obsebvations. — Morning— 2aA and 10th, 792°. Noon 
—18th attd 22nd, 67S°-2. EeeniiiQ—lBih, 696°-8. 

H Dew-point, 

Maxiudm Observations.— jtfor/nvi^y— 4th, 78°; 6th, 77°-50; 22nd, 
7r. Aljon— 10th, 78°50; 2nd, 3rd, 5th, 6th, 8th, 9th, lUh, 20th, 
Ith, 21)th, and Slat, 78°. £ren%— let, 3rd, 7th, 8th, and llth, 
|78^ 6th, 77°*18; 20lh. 77°. 
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Mediuv OBSEBTATioNa, — Mvrniiifi — 17th, 18th, ^id 26th, 75'. 
NooH~Oth, ISth, ICth, 24th, and 30th, 76°. Evettiny—5ih anil 
16th, 40". 

MiNiMDM 0B8ERVATI0N8. — Moming — 10th, 14th, and 17th, 71". 
JVbofi— Hth, 17tli, 18th^ 2CHh, 21atj 22iid, 23rd, 25th, and 27tL, 
74^ Emnmg—\S,\}i and 22nd!, 73". 

JUTU, 

Hyffromeier. 

MaxixuM OmfHRVATloss, — Monung^-28t'ii,5''; 17th and ISth, 4" 
A^ooK— 21at, 24tb, and 30th, 7°'15 ; 1 6th, 17lli. 30th, 23ml. and 
aSrd, 7°. Ecemng—imi, 19th, 21st, fttid 28th, G°; 27th, ft'-au; 
24th, 5*-23 i 2nd, 5"^. 

MeDIDh Observations. — Momutg-:~22u<i, 3'''20. iViwM— 26th. 
G''-45. AVmiftf/— 23rd, 4'. 

MiNiMOM Odbebvations, — Mornituf — 18th, 2l8t, and 27th, 71°. 
^■oon— 21at, 70''-45. Et>enimj—\mi,1'if. 

Saiuration of the Atnuuphmv. 

IVrASTMCM Obbervatiosb.— A/oTrtiJiif— 1st, 9S7°-G ; S-Sth, 93,^' 
I9th, 36th, 29th, and 30th, 934" -8, Nu,m—2dtll, 904*-9. Eitnimj 
—28th, 874''-9. 

Medium OBSEftVATiONS. — Moming — 2i]d and 24th, 88 1 "■4. Nomt 
— 16th, in"-!, Evmimj—-2^TA, %\T-2. 

jMinimdm Observations. — Moming — 26th, 7C7°'l. Nfion — 21st, 
6S3°-1. Eeenmg~2\si and 29th, 737°7. 

Dew-PaliU. 

Maxiuuh 0B8ERVATiotra. — Morning—Aih^ 77°. Noim — 2iid, 78*. 
Emimg—mt\ 76°; 24th, 75°-3. 

Medipm Observations. — Morniuij— 1 7th, 73'. Noon — 1 7th ntnJ 
19th, 75'. Evening— llih, 73''-40 ; 16th, 2.5th, and 30th, 73°. 

Minimum Obbebvations. — Murning — 18th, 21 at, and 27th, 71°, 
iVoon— 21«t, 70''-45. Ei3etih>g—U\h, 70°. 

Jidy. 
Hi/gfimifter. 

Maiihtjm GBBZRVATiojfs. — Mnmiruj — 25th, 4''-30; 9th, 1 2th, 
15th, 26th, 27th, and 28th, 4°; 6th, 3° -30; 6th, 3°*25. Noon— 
4th, 8th, and 10th, 9°; 19th, S-'SO ; 27th, 8". Evening— XUh, 
null, and 19th, T; 23rd, G^. 
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Medicm U^EHVATiOjra. — M<trning — 8th, 2°-40 ; 16th and Slst, 
T-m. Noon— lih, 6°20. Ei'emwj—S^ih and 10th, 5"-35 j 6th 
and 8th, S^-SO. 

Minimum Obsehvatiohs.— Jtfomjji^^lst and 2iid, \°. Noon — 
22nd, 3° Sveniriff—STd and 15th, 3". 

Saturation of the Atmosphere. 

Maximuu OBSEBVATioNa. — Morning — 2iid, 978°; lat, 9Q&'-5 ; 
3td, 936°-3j 18th, 20th, 24th, and Slat, 935''-2. Noon— 22nd, 
88r-4 ; let, 3rd, 14th, and IGth, 820°-9. J5yfB««r/— 28th, 90i°-d ; 
lath, 88r-4 ; Srd, 8r6°4. 

Medii/M OBSEWfAiiovt^.^ Morning — 14th and 30th, 874'''9. 
Noon — 12th, 16th, Slat, and 28tli, TGT"'?. Evening— IMi, 2Ist, 
und 24th, 819°-2. 

JfisiMUM Obsbbvationu. — Mondiiij — 9th, IGT'l. Noon — 10th, 
670' -9. Eveni»fj—^th md 8th, 7 19° '8. 



I 

Maximdh Observations,— Af am inj — 3rd, 75°; 2nd, 18th, 20th, 
2l8t, and 24th, 74°; lat, 2nd, 3rd, 14th, 16th, und 22nd, 74' 
Ei'ening — 3rd and 15th, 74'. 

MEDiira OuaERVATioxg. — Moniirtg — 8th, 73'''20. Noon — 4th, 
5th, 7th, 8th, 12th, 15th, 17th, 2l8t, 28th, and 29th, 72°. Evm- 
iVip— 2nd, 4th, 17th, 22nd, 24th, 25th, and 29th, 73°. 

MiMiMCU OBaERVATioNB. — MomiiKj — 7th, 11th, and 27th, 71°. 
, Jftmt—lOtii. and 27th, 70°. Eveninff^lOih and 16th, 7^. 




I 



Avffust. 

Hygrometer, 

Mazihcu OBSSBVATioNa — Morning — 4th and 10th, 3". Noon — 
1st, 8°j 12th, 7". Emning—^TiA, 20th, and 28th, 5°. 

SfeiiCBl Observations. — Morning — 14th, 22nd, and 31st, 2''-30. 
AVwn^3rd, IGth, 20th, and 2Gth, e^'lO. Emting—7ih, 2l8t, and 
30th, 3°. 

MiNiituM Observatjons. — MomiuQ — 3rd, 29th, and 30th, 2°. 
AwB— 29th, 3°. Evmimj—ZUt, l". 



Saturation of the Atmoapliere. 

MJLXiMnH Observations. — Moriunrj — 6th, 934° -8 ; 29th, 934''-2. 
\Nwn—2Cnh, 26th, and 29th, 873''*5. Evming—Uth, 14th, and 
'29th, 067-6 ; 30th, 934^-8. 
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Medium Ob8EBVATIon8. — Morning — 2nd, Ifitli, aud 30th, 89l*-3. 
JVbo/i — 4th, 10th, and 21st, 743°-7. EPcH>»fj-~6t\i and 15tll, 822°-4. 

MiNiMtiM Obbehvationb.^ — Monuiig — ^6th, 874° -9. Nouh—Yb 
695°-(j. Emting—Ui, 764"-5. 

Dew-PoiaL 

Masimvm Obsbbvations. — Morning — ^7tli and 2Dth, 72°-4C 
Nmn—2uA, 9th, and 20th, 74°. Efemng^23Td and 30th, 72°-3(>.] 

Mediom Ob3ehvationb. — Morniiig — 5th, 73*. Noan — ^12th and 
17th, 72°. Eeemrig—ifh, 8th, and 25th, 71°. 

MiJfiMUM Obseryations. — Morning — 30th, 70". Novn — 29th,^ 
70°. ii't-ewr'Rjj— 2nd, 70'. 

8cptcw,her. 

Hygrometer. 

Maximum Observations, — Morning — 8th, 4^; 6th, 3'-lC), Noon 
—7th and 25th, G°j 5tli, 5°-30; 6th, 1 Ub, Uth, imd 15th, 5'.1 
Ei>enhtg—Ai\i, 4°; 1st, 2nd, 6th, 6th, 7th, Uth, 13th, Hlh, 15th, 
17th, and 23rd, 3". 

Medium Observations. — Morning — Ist, 7th, 9tlt, lOth, lit 
13th, ICth, 18th, 24th, 26th, and 28th, 3°. Nuon—%Qi\i, 4°-30.| 
Evtidng—\2ih., 18th, and 28th, 2". 

Minimum OaaERVATiONS. — Morning — 3rd, 4th, Eth, 12th, 14th, 
16th, 1 7th, 27tli, and 29th, 2'. iVbon— 4th, 2'. Evming—Ztxi, V 

Satiiraiion a/ the Atmo^here. 

Maiimtjh OBSERVATtONe. — Mumlitij — 4th, 5th, aiid 14th, 935''-8; 
27th, 934°3. i\'wn— 4th, 934°-8 ; 19th, 874''-9. Evciun(j—'iT<i, 
9&6°-5; 12th and 18th, 935°'a 

Medidm Observation 9.- — Morning — 28th, 901°-8. Nmn — Ist, 
2iid, 13th, and 16th, M^-L Evetmig—23Td and 26th, 874''9. 

Minimum Observatioks. — Morning — llth, 844''2. Noon^2biii,\ 
740" -1. Evening— ith, 822''4. 

Dew-Point. 

Maximum OBSEBVAtioifa.— AfoMfiwff — 27th and 30th, 73"; 28th, 1 
T2°. m)OH—23Td, 27th, and 28th, 73°; Uth, 15th, 19th, and' 
30th, 72°. £re«(Vy— 3rd, 73°; 30th, 74". 

Medium OBSERVATiosa — Morning — 5th, 23rd, 24th, and 26tli, 
71°. A^ooH— 26th, 71°'30. Ectining^Ui, 2nd, fith, 8th, 13tli, 
15th, 16th, and 18th, 71°. 

Minim uji Observationh. — Morning — 8th, fJ8'. Noon — 9th, 68'. 
Ei'euing—lith, 68°. 



HirMTDITY AND SATURATION OF ATMOSPHKRE. ir>7 

October. 
Hifijrometer. 

MiXiMtm Obsebvatioss. — Morning — ITtli and Slst, 5*j 18th 
aad 27th, 4*. i^owj— 8tU and 9th, 8" ; 26th and 30th, 6^ Even- 
tiwy— 8th, 6". 

MEUitm Obsebvations. — Mrvniiuj — 4tb;, 6tli, 7th, 19th, 26th, 
2«tli, ana 28th, 3°. Noon— I5th, 16th, 18tli, 25th, and 27th, fS"; 
2ud, 7th, and 10tk,,4° iJmj/np— 1st, 5th, 6th, 17th, 25th, and 
30tti, 3'. 

Mi\-iiicru Observations, — Mommy — ^lat, 2nd, 5th, i)th, ICth, 
24th, 30th, r, A'cOTi— 3rd, 2". Emiing—l%%\ r-50. 

Saturation of the Atmosphere. 

Maximum OasERVATiONa.^ — Murnbifj — 1 0th, 16th, and 24th, 

n^'-'i I iBt, 2nd, 5th, and 9th, 935"-2 ; 3rd, 93r2. iVwjrt— 3rd, 

935°-2; 4th and 6th, 881=4; 24tli, 876°'7 ; 1st and 5th, 876°'4, 

^Eteniug—Z^iK, 957°"9 ; 21st, 936"-2 ; 2nd, 4th, Sth, and 10th, 

jiiiM OffiERVATiosa.— Jfonrt'Hi? — 21st, 25tb, and 28th, 88r'4. 
-15th, 16tb, 17th, and 25th, 793'''6. Evening— ^x\i, 904=-9. 
Mixtxyu Obsbrvations. — Maiming — ISth, 767°'l, JVoan — 8th, 
[69F-5. Etening—lMi., 765''4. 

Detc-Foint. 

Maximum Observatjoks. — Morning — 16th, 76°; 30tlj, 75^ 
Vtmi—1\ih, 70°; 1st, 5th, 19th, 25th, and 27th, 75°; 3rd, 4th, 6th, 

b, 15th, 16th, 18th, and 2lUh, 74". AVnin;?— 24th and 25th, 
JIS"; 4tb, 7th, 9th, 16th, 25th, and 30th, 74°. 

MjiDiVH Observations.— 3fo?*ni'nf/ — 10th, 74'''50. Noon — 2nd, 
'72°-30. £(.'eniV,,7— Isl, 3rd, 5tli, and 6th, 73°, 

MiNiJiUM OflSERVATioNB, — Homing — 4th and 6th, 71°, Notm — 
8th, 68°. Evening— H^, 69". 

Hi/gromeier. 

MAXurcu Obbkrvations. — Mortnng — 27th, G'-g; Hth aad 28th, 

6* A^oofi— 16th, 7''-58 ; 9th, 7°-10. Er^t>h"j—dth, 6*-30. 

Medium Observations. — Morning — 12th and 21st, 4^. Nocm — 
^J5th ajid 24th, G°'10, A'm»"«7— 14th and 24th, 4". 

Minimum OflaEHVATiONH. — Morning — 15th and 29th, 3°; 16th, 
"th. 18th, 19th, 20th, aTid 23rd, S^-SS, iVWw— I3th, 4''40. 
piffling — 17th, 3°"10. 
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Siiliimtii/x of the Almmfliere, 

Maxim nM OBeKRVATioss. — Mwniug — \bi\ SSl^'i; 15lh, 17th, 
18th, 19th, 20th, and 24th, 876°-4. ^oo»— 13th, SIS"'?; 17th, 
822''-l. Evvmmj~\n\i, 87G°-7. 

Medium Obsehvationh. — Morning — 21at, 820°-9. JTotm— 27th, 
743'-7. Ecenh^o— 1 6th, 694''-7. 

MiKinoM Observatioxb. — Mominy^ — 27th, 766°' 5. Noon — 16t 
e^O'-a. IImmnff—%h, 792°. 

Dma-Fomt 

Maxim DM OBSEEVATiOKS.-^Mftf7Jmj; — 18th aiid 20th, 76°; 17t 
19th, and 24th, 75°. ^bott— 13th and I7th, 78'. Evening— -i7th 
and 24th, 7(5°. 

Mediow OnaEBTATtoxa. — Morning — 2lst, 74". Noon — 23ni, 71 
Evening — 16th, 74°, 

Minimum Ouservationh. — Mamijiff — 27th and 28th, 70", Noon- 
16th, 72". Eveniiuj—%i\i, 72^ 



tJytjmmeier. * 

MAxnroM OBaimvATioNa — Morning — 14th, 6"-25 ; 5th and 6th, 
6'. Noon—U\ 7°'15 ; lat, 8th, and llth, S'-IO. Eoemmj—Uih, 
5°'30 ; 2nd and 5th, 5°25. 

Medium Observations, — Morning — Sn\ and 7th, i°. Noon — 1 
eth, and llth, 6°. Evening— Utli and 17th, 5°. 

Minimum Observ^tiovb. — Mitming — 2iid, 2''-25. Noon — 4tii, 
4°-5. jBWnmff^lSth, 4''-41. 

Saturation of Ote Aimmpherp. 



:^ 



Maxdium Oebervationb. — Mornituj- 



-8th, 9 36° -3. Noon- 

Ntton — 111 



Medium Observations. — Monu'ng — 4th, 819°. 
760'''9. Erening—lQth and 17t]i, 82r-6. 

MrNiMUM Obsehvationb. — Moimiftg — 6th, 727°-7; 8th, 790° 
Evening— nth, 795°. 

Dew-Pnint, 

Maximum Obbervattonb. — Morning — 7th and llth, 74°. N€>on—-_ 
Cth, 74°, Evening— \^th, 78°. 

Medium Obsebvations. — Morning — tth, 73°. Noon — 4th and7t 
74°. Earning— &\ix, 16th, and 17th, 77'. 

MiKiMUM Obskbvations. — Morning — 1st and 3rd, 73°. Nom" 
1st, 74°. Auenin^— llth, 76°, 
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In Aagust 1860, the following was the Dow-Point registered in 
the Military Hospital, Sierra Leone : — 



DATS. 


9a.k. 


9 P.M. 


DATS. 


9A.U. 


9 p.m. 


1 


71-26 




17 


73-9 


67-1 


2 


7212 


■ •• 


18 


69-5 


73-8 


3 


73-26 


71-9 


19 


73-96 


70-15 


4 


68-9 


69-3 


20 


66-8 


67-4 


6 


70-9 


69-2 


21 


71-5 


69-2 


6 


71-9 


68-1 


22 


72-25 


71-76 


7 


70-6 


70-5 


23 


72-6 


68-8 


8 


71-6 


69-2 


24 


70-5 


67-26 


9 


69-6 


70-9 


25 


68-9 


66-25 


10 


71-95 


70-5 


26 


69-7 


69-2 


11 


70-2 


70-5 


27 


70-6 


68-96 


12 


72-25 


71-6 


28 


68-1 


67-1 


13 


72-6 


70-16 


29 


690 


67-1 


14 


69-8 


67-26 


30 


69-95 


68-1 


Ifi 


67-4 


66-8 


31 


69-65 


68-8 


16 


71-76 


71-6 









RSGISTEB OP DeW-PoINT IN THE MiLITAKY HOSPITAL, BaTHURST, 

EiTER Gambia, fob 1866. 



I 


1 ' 


S 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


IB 


16 


Ju. 


70-1 


05-43 


«6-76 


S8-S 


92-96 


tfl-33 


5920 


CO-QG 


63-10 


HB 


64-7 


6a'6fl 


ai-es 


56-99 


68-fl4 


63-77 


Fft 


67-8 


6e-6 


51-3 


58-3 


61-0 


&8-2 


57-9 


530 


62-1 


53-4 


57 


64-2 


W4 


U 


03-2 


65-3 


Mut-k. 


W-2 


60-6 


I59-9 


58 -fi 


58-2 


65-9 


60-6 


m-s 


57 


57-7 


58-2 


62-2 


ees 


S7-5 


65-2 


66-7 


April, 


SS-6 


©•B 


61 '6 


til 3 


63-4 


63-7 


C3-3 


66-3 


66-2 


68-3 


64-2 


sei 


03-9 


58-3 


64-C 


67-1 


fcy. 


59-1 


50 


59-8 


Bfl-7 


61-^ 


68-6 


59 8 


5S 


68-8 


5S-3 


596 


60-5 


61-9 


57-8 


69-7 


61-3 


iTOt, 


57-4 


es-8 


61 -2 


68 '2 


61-3 


BO-1 


60 ■£ 


62-1 


58-6 


ei 


68 


81-4 


69-5 


S9l 


6S-4 


60'9 


t^h 


„, 








... 




... 






... 


... 


... 


... 


... 


... 


... 


At(g. 


... 






... 


... 






... 




... 


... 


... 


... 


... 


... 


... 


SCfit. 


... 






... 


... 


... 


... 


... 




... 


... 


... 




... 


... 


... 


Ort. 


... 






... 


... 


... 


... 


... 




... 


... 


... 


... 


... 


... 


... 


H«. 


... 






... 






... 


... 




... 


... 


... 


... 


... 


... 


... 


Dk. 


... 






... 


... 




■.. 


... 




... 


... 


... 


... 


... 


... 


... 
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i : 
















1 


1 


17 


18 


19 


m 


21 


£2 


23 


S4 


25 


26 


27 


28 


29 


30 


St 


Jan. 


58-83 


67-2 


67-8 


^■1 


68-6 


e6-83e7-&S 


8S-66 


69-48 


S9-66 


(J2-?6 


e3-4S 


B3'3 


eo-«J6S'MJ 


Feb. 


62-7 


03-3 


mi 


ft2'fl 


e2 9 


88-5 


635 


ffiiO 


ra-e 


8«-7 


«77 


67-5 


... 


... 




Sluch, 


fi7 


66-2 


6i-7 


59-8 


5S'l 


66-2 


58 '3 


53-7 


54 


r»3'6 


£5-S 


563 


fis-s bi^ m 


April, 


63-6 


SSI 


63-6 


82-3 


65-2 


63-6 


64-6 


84-3 


81-7 


es-7 


71-8 


98-8 


68-1 68-4 .. 


Itoy, 


915 


60-6 


60fi 


60-fi 


ea-? 


6S-1 


60-1 


«1 


S0-i 


^■7 


61-1 


S4-3 


«1^ 


fiiS jfi-i 


Jiwe, 


69 


es-5 


69 '5 


67 


7\'i 


87-5 


68a 


7t-S 


65-7 


631 


64-1 


92-8 


SI -3 


61-7 


„. 


Jaly, 


... 






... 


... 


••> 


... 




... 


... 


... 


... 


... 


... 


1*. 


Aug. 


... 




„, 


... 


... 


... 


... 




... 




... 


... 


... 


... 


... 


Sept, 


... 




... 


... 


... 


... 


... 




... 


... 


... 


... 


... 


_. 


- 


Oct 


... 




... 


... 


... 




... 




... 


... 




„. 


... 


... 


*»• 


Not. 


... 




... 


... 


... 


... 


... 




... 




... 


... 


... 


... 


... 


Dec. 


... 




... 


... 




1 

... 1 ... 




... 


.„ 


... 


... 


... 




... 



Uil 



CHAPTER VIII. 



k 



SOMETRIC PRESSURE — OZONOMETEH — AMOUNT OP CLOUD — 
NOTATION OF THE WEATUEH. 



In 1646, through the independent researches of Pascal and sucmiBtn-, 

Torricelli, it was ascertained that a columu of water 34 feet — 

^h, and a colimin of mercury 30 Laches high, each exactly 

nmterpoises a column of air of an equal baae, extending from 

the level of the sea to the summit of the atmosphere ; and the 

next year the former observer discovered that there exists a 

distinct and constant relation between the rise and faU. of the 

lercniy in the ToniceUi instrument and the changes in the 

temperature of the atmosphere, produced by rarefaction or con- 

naation, by elevation or descent, each of which is dependent 

the unequal distribution of lieat. 

My observations on the barometric pressure in Western teHoi of 

rica are, unfortunately, very limited, but it appears that the mdi^iSmiiiii 
nximuvi height of the barometer takes place during the "'•'"•^'^»' 
blowing of the harmattan winds, and consequently from De- 
cember to February ; and the minimum during the tornado 
periods, at the beginning qpd after the rains. The barometer 
always faUs at the approach of rain or wind, and begins to rise 
dtiriQg it. The cold, dry, dense air of the harmattan raises the 
barometric column, whilst the rarefaction of the air preceding 
the tornado storm depresses it, The greatest range of the 
barometer in the Gambia, Senegal, and Casaraanza, occurs in 

e month of January, in Sierra Leone in April or May ; on 

L 



th 

ne 
I di 

"tei 

^if] 
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the Gold Coast and Lagos ia September ; the least range in 
the first named places, in March, April, and May ; iu the Beootid 
find third placeSj in Febniary. 

It has been ascertained that fot every inch which the mer- 
cury in the barometer riaea or falls, the boiling point of water 
is increased or diminished by l^'TG; therefore, if the haio- 
meter rises or falls one-tenth of an inch, there is an eleva- 
tion or depression of the boiling point by 0°"176 F. Mr 
Fahrenheit took advantage of this to aacertain the height of 
i»K«D«CT in mountains, and " he proposed, that in order to find the diffe^ 
lojuitiiiLi. euce in feet between the upper and lower stations, pure water 
^ should be boiled in an open vessel at both stations, and tie 

difference of temperature at which it boils should be multi- 
plied by 5-30, which will give a close approximation to the 
height of the upper above the lower station. From the con- 
joined temperatures of the atmosphere at the stations, 64° are 
to be subtracted, and the remainder ia to be multiplied by the 
one-thousandth part of the height already found, to which it is 
to be added This La the oorrection for the difference of tk 
temperature at the stations. A further correction is necessary 
for the figure of the earth and the latitude of the placa"* This, 
on the West Coast of Africa, amounts to about one foot in addi- 
tion to every thousand of the calculated elevation. 

As an example, let us imagine water to boU at the level of 
the sea opposite Freetown at 212° F., and at a height by the 
side of Sugar-Loaf Mountain at 210°. The temperature at the 
aea level being 84°, and that at the higher station SC, thu 
actual height is thus found, — 

Temperature of water. 212' -.210° = 2 x 580 = lOflO 
= approximate height, 

Temperature of atmosphere, 84° + W = 164 - 64 = HW 
. X 1-060 = 100 + 1060 = 2060. 

Latitude, 2-060 x 1 = 20CO + 2060 = 206206. The actual 
height of the spot examined 

Lately a aensitive and very accurate barometer was invimUnl 
* Pickfnrrl's Hygitine, p. IS. 



ANenOID BAKOMETEK, 
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n^/Vidi, a native of France, which is called the " A neroid •■ aub 

'"• It "consists of a flat circular metallic box, 4f demriptior 
iches in dLaineteT, Mid If iuch thick," Within is an gjj."'^''™"'- 

lusted copper drum, having a thin corrugated upper plate or 

aad. Fi-om the centre of this last an upright metallic shaft 
springs, " wliich, aa it rises or falls hy the varying amount of 
Btmospherifi pressure exercised on the drumhead," multiplies, 
through ingenious and complicated springs and levers attached 
to its upper end, " the delicate movements thus propagated to 
it ;" tbeae are marked by an index which traverses a graduated 
dial, corresponding in inches and tenths with the scale of the 
Lfiketcurial barometer. I have given a few observations taken 
ith this instrument in the Military Hospital at Sierra Leone. 

A column of air, extending from the surface of the sea to 
the top of the atmosphere, which is equal to about 45 to 50 
miles, exercises a pressure upon one ineli of surface, of 15 lbs., 
^or more correctly. 14-75 lbs, ; and according to Professor Schmid 

' Jena, the entire weight of the atmosphere on the whole aur- 
! of the earth is 612,489,851487,053 tons. An average-sized 

m exhibits a surface of 15 square feet, or 2160 square inches, 
tod therefore at the level of the sea sustains a total atmospheric 
preasure, equal in aU directions, of 32,400 Iba., or nearly 14^ 
tons. 

The barometer presents steady diurnal changes, depending 
on the amount of aqueous vapours. There are two maxima, 
nz., one at about 9 A.M., and the other at about 10 F.M.; and 
two minimaj one between 3 and 4 P.M., and the other at about 
4 a.m. 

For the rules necessary to be observed in the use of the 
Wom^ter as a weather glass, see the introductory chapter. 

At present all the stations of the British, Dutch, andosMnin' 

anish Governments on the West Coast of Africa are more or Afnss. 
confined to the sea coast. The French Government has 
most of its stations on the sea coast, and a few in the interior. 
These stations are^well supplied with ozone from their poai- 

* 'Anv, wUhmtt, and fivUr, fluid. 
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tious, ozone being abundantly generated from the surface r»f 
the sea ; it is the moat powerful oxidising agent yet known. 
and it has a powerful affinity for malarious or paludal poison.', 
which it rapidly decomposes ; it is more plentifiil at nigBt, 
when malaria is very rife, than in the day, when it is less so. 
It is a natural Ingredient of atmospheric air, and consists of 
three equivalents or atoma of oxygen and one of hydrogen. Ac- 
cording to Scliiiubein, it is one of the "chemical antipodes and 
antidotes to all oxidahle miasmatic and malarious gases and 
emanations disengaged from putrefying animal and vegetable 
substances, converting them into innocuous matter^ and thus 
purifying and sustaining the entire salnbrity of the atmo- 
sphere. In short;, so hostUe to organic miasmata, so incom- 
patible with them is ozone, that the presence of the latter 
enables ua to affirm the absence of t!ie former, and the healthi- 
ness of the locality in which it is found." The obsei'vations ia 
Freetown show the exiatenco of but small quantities of ozone. 
This must be due to its destruction by miasmatic agencies 
which it decomposed ; and since vegetation and the foliage of 
H trees generates a targe quantity, the Sierra Leone Grovemment 

H should take advantage of this, and plant trees in the streets of 

H Freetown. 

H In another place I shall fully consider the effects of ozone 

H in the atmosphere in the treatn^ent of malarious fevers. There 

H has been no OKonometric observations made in the G-ambia, 

and I have not he-ard of any in SenegaL 
ctondi, nwi 1 have in the introduction stated that clouds are visible col- 
SeifoSOTir!' lections of minute globules of water in suspension in the atmo- 
sphere. They are useful in moderatiug the temperature on the 
surface of the earth, prtiventing vegetation from bemg scorched 
by day, and radiation of the earth's heat at night, and conse^ 
quently opposed to the deposit of dew. Through the clouds 
the 'evaporation which is continually taking place on the sur- 
face of oceans, seas, and rivers, is caiTied through the agency 
of the wind into the interior of continents in the forni of rain. 
The beautiful cerulean colour of the skj-j and the validated 
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its which the clouds aasuine duriag the setting of the sun in 
the beginiiiiig and latter end. of the raina, and which is so well 
marked in intertropical Western Africa, are produced by the 
reflectionj refraction, and decomposition of the light of the aun 
the aqueou3 vapour of the atmosphere. 

! 0B8BBVAT10NS ON THE GOLD COAST, BiGHTS OF BeNIK, AND 

SiERBA Lkone, for 1859, 1860. 

BAilOMETEIt, OZOSOmSJEK, ;IlHOUNT OF OLOCTD, AND K0TA.T10S OF 
V£ATHEfi. 

January. 
Barometer. 
MAirMtiM OBaERVATiONB.— ATOT-^ini^— Ttli, SCSS; 8th, 31'. 
fu0fi—7th, 30°-98; 8th, 31°. £venmtj~7ih, 30°-98 ; 8th, 31°. 
Med^dh Obsebvations, — -Moi'nimj — 6th, 30°'90. Noon — Gtli and 
th, 30°-87. Eveniwj~bih, SO^'SO. 

Minimum Observations. — Morntny — 13th, 30°-73. Noun — 2nd 
Kid Ith, m-lL Evmiitg-AXh. and 12tb, 30°-72. 



R'drf— Day, 1 ; night, 1. 
-Days, 3 ; nigbta, 3. 



Weather. 

fair— Days, 2T ; nights, 27. Cloudff 



Fehiuirp. 

Weather, 
Wet— D&ys, 2; ttigU, I. Fair— Days, 20 ; nights, 22. Cloadi/ 
^-Days, 7 ; nights, 6. 

March. 

Amount of Cloud. 
3£azjhum Oeservatioss. — Morning — 2l8t, 1" S.W. byS. Noon 
—nth, 5° zenith S. to JT.W. Evenimj—Uih, 10' W. and S.W. 

Medium OBaEHVAxioKa. — Morning — 13th, 17th, 23rd, and 26th, 
Cr-S. JVixy/i— 12th and 13th, T. Eivniitg—X^ih, F. 

MmiMUii Ob8BB¥ations. — Moming — lOth, 0°-3 W. Nooti — 
L^nd, 0°'3 S.W. Emdng—22nA, 0"-2 S. 

^B Omjmtnetvr. 

^" Day Obsebvationb. — Maxmmu — 25th, 9°. Mettiam—'i^TA aud 
2-ith, 6". Jt/wi/wiMftt— 23rd, 1". 

IGHT Obbehvatioss. — MoxmiuiH — 28th, 10°. Mniium— tZrtX, 
5th, and 30lh, B'l. ;»/('«('««»*— 22iid, 4\ 
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Weather. 
TFrf— DayB,3; Tiighte,3. /"aiV—Daya, 13j nights, 16. Climd^_ 
— Days, 15 ; nigbte, 13. 

April 

Amount of Cloud. 

Maximum Obsehvatioss, — Momlmj — 23rd, T'-i. Nooti — 21bI, 
1U°, Et'eni7i{/—bth, 8°-3; 6th, 10". 

Medidm Obsebvations. — Morniftt} — 5th, Sth, lath, 20tli, 'Ih'iii^ 
and 29th, 2". JVoon— 5th and 23nl, G°-3. Emnin^—6\h and 28tli, 

Minimum Obsebvationb.— Jforjjiwj — 11th and 17tU, O^-S. A'owt 
—25th, (f-7. Evening— 2nA^ O'-a ~ 

Ckonometer. 

Dat OsaERVATiojfs. — Maximum — 2ad, 8°-2. Medium — 411j, ' 
Miuimwii — fith, 13th, and 22nd, 1°. 

NiOHT Observations. — Maxhnum — 28th, 9''"4. Medium— l^ 
and 25th, 7° -3. Mimmumn^Uih. and '22nd, F-S. 

Wetith£r. 
Wei— Dg.js,i; mghiSfi. fair— Daye, 17; nighta, 16. Clouds^ 
— Daya, 9 ; nights, 1 1 ■ 

Maif, 

Amomit of Cloiid. 

Maximitm Obsbbvationb.- — Morning — 2nd, 14th, and Slat, 10' 
4tli, 22nd, and 24th, 8''-2. JVaoh— 9th and 27th, 10"; 26lh, 9°-l- 
Evenih'j—l&t and 2:3ndj 10°; 9th and 30tli, 8°-2. 

Medicm OBaBBVATioss.^ — Morning — 30th, 7°'4. Noon — 7lh an^l 
2l8t, 5". i^ucwiViy— 3rd and 29th, 6°4. 

MiKiMUM Observations, — Morning — 16th, 0''2. Norni — Itilbrj 
0°-5. Evening— l&\h, 0°-5. 



OvmofmUr, 

Dat Observations. — Maximum — 4th, 7°*3; 2nd and Slat, 5"^ 
Jfet/iant— 5th, 23rd, and 30th, 3°. Miiumwii—<oth&nA 161b, 0"-3^ 

Night Observationb.— ifaajimum — lat and 30th, 8°-2; 2nd, 3nV 
and 4tk, T ; 31st, 6°-4. jiferftww*— Uth and 20th, 6° • 6th, 
Minimum — 26th, 0°'l, 

Weather. 

Wet — Bays, 3j nights, 7. Fair — Days, 21; nights, 17, Clou 
— Days, 8 ; nighta, 14. 



0"-3^ 
3nV 




WEATHER OBSERVATIONS. 
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JllTif. 

Anu/mtt of Ciond. 

}1axiiiu¥ Obsbbvations, — MorHmij~~l7t\ 19tli, and 20th, 10", 
all directions. Nm/t—Uth, 10^ E.N.E. to S.W,; 22nd, 10° N. to 
EKE. ; 28tli, 10% all directioim Eoenmy—imL^ 27th, and 28th, 
^■10°, all directions. 

^1 MzDiUM OBSERVATioffa.— Afoj-ffiRf?— 22nd, 6'' S.8.W. to N.N.W. 
■br(wn_18th and l&th, 7"; 27th, N,K and W.S.W. Evmimj— 
^16th, 5 ■ K. to W. 

Mijnanjw OeaEBVATiOMa, — Mcming — 20th, 1' R Nvon — Tth, 
^L(f '5, scattered. Evening— 2(A\i, 0°'3, scattered. 

^H Ozonometer. 

n Dat OBSKRVATiosra.— MttJ'mium—lDth, r; 18th, 8°; 26th, 6°-4 ; 

27th, 6°, JI/fff/wTTt— 2l8t, 5"; lBt,2iid, 20th, and28th, 4°. i/tm- 
K mum — 30th, 0''5. 
^ IfiOHT Obsebtationb. — Moximum — IBtk, 8" ; 26th and 27Ui, T ; 

16th and 17th, W-i. MaUum—'U^'h and 2l8t> h" ; Istiuid 23rd, 
Ibr. JfmiHiMm^29th and SOth, 0°-8. 



Weatkpr. 

Fair — Days, 15; nights, 13. 



Viuttiii/ 



• 



yVel—Baya, i ; nights, 5. 
—Days, 11 ; nights, 12. 

Julp. 

Amount o/ Gl&itd. 

MjJItlitrM OusEftVATtoWB. — Mcmim'j — let, 12th, 15th, 16th, 27th, 
aad 31at, 10% in aH directions; 4th, 10° N.K., W. to S.S.W. 
/Toon— let, 6th, 7th, 29th, 30th, and 31st, 10°, all directions. 
'b?— 5th, 6th, 12th, and 29th, 10% alt dij*ctiona. 

MsDitTH Observations. — Morning— 2hi}\f 6° lenith. Noon— 
15th and 27th, 64" N. and S.W. Evening— \^t\ C° S.W. to N.E, 

Minimum OflaERVATiosa. — Jlfoniwy— 10th, 1° N. to N.W. Noon 
— 8tb and 24th, 3°. ^witnj— llth, O"-!. 



Ozatiomeler. 



Day OBSERVATroNB. — M<tximum — 22nd, G^-i; 16th, 21st, and 
26th, 5% Medinm—lbiK, 4°. Minivium^Srd, Q-'S. 

NiOHT Observations. — Maximum. — Slat, 7'''3 ; 16th and 30th, 
6°'4} 17th, 24th, 2Gth, and 27th, 6' ; 14th, 15th, 2lBt, 25th, 
_and 28th, 5°. Mmtium-Uth, 22nd, antl 29th, 4"'l ; 6th, 4" ; flth, 
80th, and 23id, 3% Mmi),nm—2n& and 4th, C-S. 
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'Jlotd^ . 



Weather, 

Wet — Dftja, 6 ; night«, 6. jPc<i>^Dayfl, 12; uigKta, 12, Ctoadj/ 
— J>fty6, 13} nights, 13. 

Avgit$t. 
Amount nf Claud. 

tJianam OBaBHVATiON8,^JtfffrRi'»y — 3ijd, 5th, 29tl», 30th, ami 
31 at, 10°. JVbon— 6th and 29th, 10", Evening— 13th, 18th, 21 
and 30th, 10°. 

Medium ObskrvatJONb. — Morning — 1st, 16tli, and 20th, 8 
Nmn—Uh and 16th, 4°. Evening— Unh. and 25tli, 5". 

MisiMUM Obseevations. — Morning — 3rd, 5°. Noon — 18th, 
Evening — 2nd, 1°. 

OziynOTniier. 

Day Observations.^ — Maximum — 2nd and 23rcl, 6°. M«diam 
3rd and 18th, 4°. Minhnuni^lOih, 3°. 

Night OBaBEVATioNa. — Maximum — Slst, 9°'2. Medium — 31: 
7". Minimum — 5th and 13th, 6". 



SlERBA. LeOKE. 

Atiffust 1860. 
Barojietbb corrected to 32" or Sea Level> 





Mercurial 


Aneroid 






Amount of 


DATS. 


Bannueter. 


Bsnimeter. 


Ozonomeiar. 


domd. 




8A,|I, 


tinx. 


SA.lt. 


Sr.ii. 


»AJi. 


9rJL 


9AJL 


tr.it 


1 


29-77 


2B-73 


29-8 


29-75 


5 


7 


10 


9 


2 


29-67 


29-63 


29-75 


29-65 


3 


6 


10 


10 


3 


20-6Q 


29-63 


29-75 


29-7 


4 


8 


7 


10 


4 


2B-68 


29-65 


29-76 


29-65 


10 


8 


10 


3 


6 


29-71 


89-68 


39-76 


29-7 


4 


7 


10 


10 


6 


29-67 


2!J-e4 


29-72 


29-73 


7 


8 


10 


10 


7 


29-tJ6 


29-67 


29-75 


29-73 


& 


4 


10 


10 


8 


29-68 1 


2965 


29-75 


29-65 





3 


10 


10 


9 


29-68 f 


3a'C4 


29-75 


29-7 


1 





7 


10 


10 


23-63 


29-65 


29-67 


29-67 


3 


3 


10 


10 


a 


2978 


20C6 


29-77 


29-76 


4 


7 


9 


10 


12 


29-67 


29-66 


29-75 


29-8 


3 


8 


9 


6 


13 


29-64 


29-63 


29-67 


29-65 


3 


6 


10 


10 


14 


29-66 


29-66 


39-73 


20-67 


10 


11 


9 


3 


15 


29-74 


29-72 


S9-85 


29-73 


8 


3 


10 


7 


16 


29-76 


29-69 


29-87 


29-76 








10 


9 


17 


29-65 


29-50 


29-7 


297 


1 


4 


3 


10 


18 


29-68 


29-56 


29-6 


29-6 


4 


10 


10 


iO .. 


19 


29-62 


29-60 


29-6B 


29-67 


S 


9 


S 


-ll 



WEATHEB OBSERVATIONS, 
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iJABOiarrEB ooBRSOTED TO 32° OF Sea Levei/ — eontimted. 



t 


M«rcnrift.T 

Baioiuet«r. 


Aneroid 
BuTometer. 


{hwoometer. 


Ajmottutof 
Cloud. 


% ^u. 


Eir.M. 


»^H. 


flPA 


9 AJL 


9rM. 


9a.1i. 


ttM. 


so 


29-63 


29-Sl> 


29-73 


29-67 


8 


8 


9 


8 


SI 


29 65 


29-62 


2963 


29-65 


3 


3 


9 


3 


23 


2963 


29 62 


29-7 


29-7 


2 


1 


10 


10 


23 


29-63 


29-62 


39'7 


29'7 





1 


9 


9 


a* 


29-71 


29-70 


29 85 


28*83 


s 


8 


4 


1 


25 


2975 


29-71 


29-0 


29'8 





3 


10 


10 


26 


29 "4 


29-72 


29-87 


29'86 


3 


S 


10 


10 


27 


29-74 


29-69 


29-9 


29-85 


1 


7 


10 


1 


28 


29-73 


29-72 


29-9 


29'87 


10 


8 


10 


7 


S9 


28-75 


29-74 


29-9& 


29-9 


8 


9 


7 


1 


30 


29-72 


2969 


S9-9 


29-8 


3 


4 


10 


fl 


31 


ffi-72 


29-69 


29-9 


SD'S 


3 


I 


10 


9 



I 

^i^ SeptemhtT. 

^^^B Amount of Cloud. 

^^^Max imum B8ERT4TI0 trs, — Mornmg — 2n(l 
26lh, 27th, and 2eth, 10°, all direotions, 
m»<;f^2iii1, 23ra, ajiJ 30th, 10°. 

Medium OBBEKVATiosa — Morning — 15th, Bcattered 
5'W.N.W. and S.E. Norn — tth, oU directions; 8th, 
28th, 5= E.N.E. Evenin(j—2'itiA, W.S.W. ; 24th, 5= W. 

MikuHjM Obbkrvations. — Morning— 1\,'L, O'-S W. to N 
—7th, 0°-5 W. Evening— ^^th, 0°'2, Bcatterad. 



18th, 22nd, 
JVoc/re— 3rd, 10°. 



25th, 
Even- 

; 24th, 
N.W. ; 

N'MH 



I (honomeier. 

Day Obsebvations. — MaxLvmm — 4th, 4°; 2l3t and 27th, 3'. 
Afftfmwi— 6th, 16th, and 22nd, 2°, M!i)hmtm~Ui, O^-S. 

NiOHT Observations. — Maximum — 4th, 6°; 1st, 5th, 14th, 15tb, 
aad 2l6t, 6', Medium— $\A, 13th, 18th, 23id, 34th, and 27th, 
»M«*— 10th and I2tli, 1°. 



Tre<— Day, ; night, 0. 
I— Days, 6 ; nights, 6. 



Weuiher. 

Fair — Days, 24 ; nighta, 24. Chudy 
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Babometkii corrected to 32° of Ska Lkvki_ ^H 


1 




PATB. 


MBrciirinl 
Barometer, 


Aneroid 
Barometer. 


Ozonometer, 


AlTIOUSt ot 

Cloud. 






8 ^H. 


Vf.m. 


9 *,M. 


ftr.a. 


It ^M. 


9r.M. 


S AJb 


seji. 




1 


2971 


29-70 


29-9 


29-85 


s 


4 


9 


3 






S 


2972 


29-6« 


29-9 


29-8 


3 


6 


10 


9 






3 


29-66 


29*64 


29-83 


29-8 


7 


g 


10 


7 






4 


29 -66 


29-65 


29-83 


28-75 


10 


7 


1 









6 


29 68 


29-67 


29-83 


39-67 


10 


6 


9 


10 


■ 




6 


^72 


2971 


29-75 


89-75 


8 


7 


10 


10 




7 


2S7- 


29-72 


20-S5 


29-77 


4 


6 


9 


10 






8 


2975 


29-68 


29-8 


29-75 


1 


3 





10 






9 


29-67 


29-6a 


29-75 


2!*-67 


1 


6 


10 


10 






10 


29-66 


29-fJ8 


29-75 


29-75 


7 


1 


10 


10 






11 


2972 


29-71 


29-83 


29-8 





1 


10 


10 






12 


2971 


29-68 


29-8 


29-75 


• 7 





9 


10 






13 


29-69 


29-64 


2975 


29-67 


' 





10 


4 






14 


29-68 


29 '6R 


297 


29-63 


1 '* 


1 


4 


1 






15 


29-66 


29-67 


29-67 


29-65 


1 f) 


13 


9' 


10 






16 


29-7 


29-70 


2975 


39-7 





3 


10 


10 






17 


29-rs 


29'69 


29-8 


29-75 


1 2 


5 


8 


9 






18 


2973 


29-66 


2a-8 


297 


2 


6 


4 


10 






19 


297 


29-63 


29-77 


29-7 ; 





3 


10 


4 






SO 


29-66 


29-62 


29-7 


29-65 


2 


1 


3 


3 






21 


29-63 


29-65 


29-67 


29-63 


1 


3 


10 


10 






S2 


29-es 


29-05 


297 


2»'7 


I 


4 


10 


8 


m 




23 


29*69 


29-65 


2975 


29-67 


l> 


8 


6 


7 


m 




34 


29-64 


29-67 


297 


29-67 








6 


9 


m 




26 


29-64 


29-69 


29-67 


39-65 








3 


1 


V 




36 


29-69 


29-S(T 


2!)-7 


29-65 


J I 


1 


6 


10 






27 


2971 


29-65 


2975 


29-75 








10 


10 






28 


29'69 


29-06 


29-77 


297 








7 


10 






2S 


29-66 


29-64 


29-67 


29-67 


1 


2 


6 


10 






30 


29-62 


29-62 


29-6 


89'6 


6 


1 


a 


8 


■ 




October. 


1 


^^^F AmonM of Cloud. H 


^^^H liAxnruu Obsertationb. — Monnnq — 3rd, 19th, and 24th, 10°, 


^^1 all diiectiona; Gth, lOtJi, and 26th, '8°-2, uJl directions, Nonn— 


^H 3d, N. to W. and S.W. ; 1 0th, aU directioua ; 1 7th, 10° W. to N.W. 


^^1 Evening— \fi\, W.N.W. ; 2nd, aU directions ; 10th and 24th, 10°. 


^^^1 Medium OnsEinfATioss,— i/om^f^^Oth, scattered; 17th, 5" 


^^H N.W. and S.W. Nmm—^th, S,E. to N.W. ; 26th, 5°, flr^tterod ; 


^^P Ei:t:niu,j—\%\h, scattered j 25th, 5", N. and S.E. 


^^^B MimMUH Obsebvations, — Mornirtg — 7th^ S,W. to S. ; l^H^M 


^^B W, and N.E. ; 18th and 25th, 1% scattered. Noon— 2nih, O^-^M 


^^B 8.W. to NE. Everiuis/—Uh, Q''5. W.N.W. ■ 



^^^^^^^H Vl-EATHER ^1 


^M OssoTunrwter, ^H 


H Day Observations,— A//irmiuMi—30tli ami 31 St, 5"; 25th, -^'Q, ^| 


W Medium-Aih, Uth, ICtb, 23rd, 24th, 26th, aiul 23tb, 3°. Man- ^M 


mum — 2nd, 0'''2. ^H 


XicaHT OBaEBVAtioifB. — Mfjj^imum^—Slst, T'i ; IGUi, 2l>th, ^H 


and 30th, G°'L Mt't/fK/rt— 22nd aJiJ 28th, 4°. itfirtiV/i«»»— Uth, ^^H 


■ 0°'3. ^^H 


H lFea^/j(;r. ^^^| 


1 Wet— Dajs, 2; uighta, 10. FwiV— Days, 20 j aighta, 11. ^^H 


Glmd>j—D&yB, 9 ; nights, 7. ^^^| 




BABOUEiiui coRfificnxi TO 32° OP Ska Levsu 


^M 






Hercuml 


Aneroid 




Amaimt of 


^1 




DATS. 


Buamater, 


Barometer. 


Qumometei-. 


Cloud. 


■ 




9 4.il 


Vr.u, 


9A.H. 


9 p.m. 


tl.M. 


St.m. 


9JLH. 


tP.K. 




1 


2963 


99HZ 


29-67 


29-67 


1 





10 


8 


^H 




2 


2967 


29-64 


29-73 


29-66 


1 


3 


8 


6 


^H 




3 


SS'Sg 


29-88 


29-7 


29-7 


1 





10 


& 


^H 




4 


29-67 


29 '66 


29-67 


2U-«3 


1 


8 


S 


10 


^H 




6 


39*65 


29fia 


29-67 


28-67 


1 


1 


9 


10 


^H 




6 


29-66 


296b 


29-77 


29-77 





1 


10 


10 


^^1 




7 


29-69 


2i>fl9 


29-77 


29-77 


s 





4 


1 


^^1 




8 


29-71 


29-7 


29-8 


29-8 


1 





8 


2 


^H 




9 


29-72 


29-71 


29-87 


29-71 


1 


1 


fi 


1 


^H 




10 


29-6B 


29-69 


29-77 


29-77 





3 


9 


3 


^H 




11 


29-66 


29-64 


29-7 


29-67 


3 


2 


S 


S 


^H 




13 


S9-6 


29-65 


29-6 


29-7 


1 





2 


8 


^^1 


■ 


13 


29-66 


29-68 


29-7 


29-75 


10 





1 


6 


^^1 


■ 


14 


29-68 


29-7 


29-77 


29-8 





s 


8 


10 


^H 


■ 


15 


29-7 


29 68 


29-8 


28-75 





I 


3 


4 


^H 


■ 


16 


29-72 


29-68 


29-83 


29-76 


1 


1 


10 


3 


^H 


■ 


17 


29-69 


29-65 


29-86 


29-76 


1 


1 


9 


6 


^H 


■ 


la 


29'76 


29-77 


29-83 


29-77 


1 





3 


3 


^H 




Id 


SS-6B 


^•66 


29-8 


29-73 








6 


9 


^H 




so 


89156 


ag-ea 


2975 


29-6 











3 


^^1 




SI 


29-67 


29-61 


29-73 


29-73 








8 


& 


^^1 




2a 


S9-62 


29-62 


29-73 


29-76 





1 


4 


S 


^H 




83 


2&-ei 


aa-ei 


29-77 


29-73 


1 


1 


8 


10 


^^1 




S4 


28-61 


29-62 


29-73 


29-7 


6 


2 


3 


8 


^^1 




8S 


29-65 


29-66 


29-73 


29-73 


1 





3 


S 


^^^ 




S6 


29-66 


29-61 


29-77 


29-7 


1 


1 


9 


1 


^H 




27 


29-67 


29-63 


29-77 


29-73 


1 


' 


9 


fi 


^^^ 




sd 


39-64 


29-68 


20-82 


29-8 


2 


2 


10 


6 


^^1 





Sd 


29-62 


29-64 


29-73 


29-76 


4 


4 


3 


10 


^^1 


h 


30 


29-6 


2<»-62 


29-7 


29-73 


7 


6 


1 


s 


^^1 


1 


31 


29-69 


29-07 


29-67 


29-97 


3 


4 


S 3 


H 


L 


■_. _ 


m 
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Ifoveniber. 
Barometer. 

Masimum OBaEKVATiONB.— itfynjjjtj— lOtb, 30*'77 ; l2Ui, 30°-75 
17tli and 25th, 30°-74. Noon— 13th and 15tb, 30°-80; 17tb 
30''-7S. Eeeuing—Uh. and 14tli, 30° -80. 

Medidm Obbervationb. — Morning — 13th, Hth, IStli, 16th, 19th, 
21st, 23rd, 24th, and 27th, SO^'TO. Noon—9i\i, 19th, and 24' 
30'''70, i:veninff—\Gth. and 17th, 30°-70. 

MiKiuuM Observations. — Mommg- — 39th, SO'-eG. Noon — 16tU, 
SO'-eS. m'CTiiw^— 17th, 30'-70. 

Weather. 
Wet — Days, 3 ; nights, 7. Fair — Days, 35 ; nights, 20. Cloudy 
—Days, 2 ; nighte, 3, 

Dtctmber. 
Bnrometer. 

Maximum Observatiokb. — Morning — 14th, SO^'TS ; 2nd, 9tb, 
12th, 23rd, and 29th, 30''-70. A^oon— 3rd, 4th, 6th, 7th, 15th, and 
25th, 30"-70. Evening—Miih. fuid 17th, 30''-73 i 15th and 22ad, 
30°-70. 

l&XDans. Obsehvations. — Mamifig — 14th, SC-GS. JV«on~8th 
md 20th, W-m. Evmlmj—XdXh, 30°-69. 

MmmtiM Observations. — Marning — 7th, SO^'Be. Noon — 9th, 
30"-68. Evening— Gih, 30'-65, 

Weather. 
Wet— D&JB, ; nights, 3. Fair — Days, 29 ; uigJita, 24. Cloiuitf 

— Days, 2 ; nights, 5, 

Bahomethical OnaERVATioNa takes at the Mii.it.uiy Hospital, 
Freetown, Sierra Leone, ih 1820. {Bottle.) 



Montha. 


Bu-ometer. 


Mcmthl. 


Baroi&«t«i-. 


M»i. 


Mo4 


Hln, 


Mix. 


MP.). 


kdn. 


January ... 
February . . 

March 

ApnL,.,..,, 

May 

June 


29-99 
30-30 

30-40 
30-99 
30'91 
30-92 


29'93 
29-91 

29-95 
29-86 
■39-85 
29 86 


29-80 
29-81 
29-e7 
29-81 
29-83 
29-81 


JiUy.. 

August..... 
September, 
October..., 
Kovenlber. 
December. 


30-0 

29-91 

29-93 

3(V10 
30-20 
30-4(> 


29-87 
29-70 
29-91 
29-87 
29'86 

a9-3*» 


S9-ei 

29-82 
39-64 
29 -30 
29-2ft 
!W>-60 



CHAPTER IX. 

THE SEASONS Of TSTSTERN AFRICA — GENERAL OBSEltVATIONS — 
THE SUMMER SEASON. 



I 



The division of the year iuto seasons must rlepend entirely on 
the climate of the country ; and, consequently, we find it to 
present endless varieties in different latitudes, and this is 
governed by the unequal distribution of light and heat, caused 
by the spherical condition of the earth ; by its obliquity in 
velation to the equatorial plane ; by its axial diurnal revolu- 
tioB, and by "its motion in its elliptical orbit, by which every 
part of the surface between 23 1 north and south latitudes are in 
turn exposed to the perpendicular influence of the sun's rays." 
Amongst the ancient Greeks aud Egyptians the year was 
divided, sis it now is in England, into spritig, summer, 
autumn, and winter ; but their respective dates of commence- 
ment and termination differ materially, each having special 
reference to their respective climate. Thus, with ^& first, i. e., 
the ancient Greeks, sprtTig commenced on or about the 20th 
of March, when the sim enters the first degree of Aries, and 
terminates on or about the 7th of May, at the heliacal rising 
of the VergUite or Pleiades : with the secmid, i. c, the Egj'ptians. 
spring occupies the months of January and February : with 
the third, i.e., tlie English or modern, sprivg commences at 
the vernal equinox, on the day or hour when the distance of 
the meridian altitude of the snu from the zenith is at a mean 
between the ^eatest and the least, which is the 20th of March, 



.'ilirliig, «aiu- 
tacT, tutiunn, 
will winwr. 
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aad terminates oa or about the. 21st of June, aa soon as the 
sun is about to enter the first degree of Cancer. 

With thajirsi, the summer commences from the 7th of May 
to the heliacal rising of Sinus, a star of the first magnitude 
in the conatellation Cmiis inajor; or on the heliacal rising of 
Ardurujs, a star also of the first maguitude in the constellation 
Bootes or Arctophylax, which takes place about the 15th 
September ; sometiiuea it is reckoned from the heliacal rising 
of Procyon, in the constellation Cmiis tniiwr: with the second, 
the summer commencea in jSIarch and continues on to the end 
of August : with the third, the eumnier commences on the 
stammr solstici% or the hour when the sun attains its maximum 
distance from the equator, or northern declination, i.e., 2lBt 
June, and terminates on or about the 22d of September, just 
as the sun is about to euter Libra. 

With the first, the avtumn commeuces on or about tlie 
15th September, at the heliacal rising of Sirins, Arcttirue, or 
Proayon, and terminates about the 5th of November ; or the 
heliacal setting of the YcTgUics or Pleiades: with iXva second, 
the autumn comiQences in September and terminates with the 
kat day in October: with the third, ihe niUumn commencea 
on the beginning of the anttjmntd equinox, or the day the 
meridian distance of the sun from the zenith is at a mean 
between the greatest and the least, viz., about the 22d Septem- 
ber, and terminates on or about the 21st day of December, 
just as the sun is about to enter Capricorn ua. 

With the fivfift, the winter commences with the htjliaeal 
setting of the Pleiades, on or about the 5th November, and 
terminates on the day the distance of the sun's meridian alti- 
tude from the zenith is at a mean between the greatest and the 
least: with the second, the iiyinter commences in November 
and terminates in December : with the third, the winter com- 
mences on or about the 2lat of December, on the toint^r aolditc. 
when the distanco of the sun from the jzenith is greatest, and 
terminates at the vernal eqwinox. 

From the foregoing, therefore, it proves that amongst the 
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"kncieiit Greeks the spring had a duration of 48 Jays; the 
summer, 131 days ; the autumn, 51 Jaya ; and the winter, 135 
days. Amongst the Egj-ptiana, the spring, 59 or 60 days ; 
STUjjnier, 184 days; autumu, 61 days; winter, 61 days. 
Amongst the English, or modem calculators, the spring. 93 
(lays i summer, 93 days ; autumn, 90 days ; and winter, 89, or 
in leap year, 90 days. 

The seasons on the West Coast of Africa present certain 
varietiea, from the extent of coast line to be taken into con- 
sideration, and the different latitudes and local peculiarities of 
^be diflferent places ; bnt for the sake of imiformity 1 might 
^■ivide it into four seasons or quarters, viz., the mvmmer, rainy, 
^^arveM or aatumn^ and luirmattan. 

^P The simiitur eeason commences on or about the 15th of 
February, and terminates about the end of April, or more pro- 
perly on the 1 5th of May, occupying about 89 or 90 days. 

The Taimj season commeuci-s about the 15th May, aud ter- 
minates on the 31st August, having a duration of 108 days. 

The Imrvfst or autumn commences on the 1st September, 
and terminates on or about the 15th November, having a 
duration of 76 days. 
^P The harmattan commences about the 15th November, and ter- 
minates about the 15th February, having a duration of 93 days. 
But this cannot be said to be literally tiue in all parts of 
the whole West Coast, as it is characteristic more of the climate 
of Sierra Leone and LiberiEL In the region of the trade winds 
(ijwfo Chap. VII.), the summer commences on the 15th February 
and terminates about the 10th June, and sometimes the rains 
do not commence until the 1st July, and terminate in the 
begimiing of September. In the northern portion of the zone 
^^ calm, or region of variable wind, indudiiig Sierra Leone 
^■md Liberia, the rains commence on the 1st of May, the 
^■larmattan in December. On the Gold Coast and Bights the 
] ^rainfi commence in the beginning of April, aud there is scarcely 
I any harmattan ; the period from October to March being very 
[ hot, may be regarded as the summer season. For all prao- 
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ticEtl purposes, the division we have adopted will be found 
most advantageous in the coosideratioD of the seaaons of 
Western AMca ; and must commence with the 



Summer, i}it 
tcrlptian of. 



Wind*. 



Summer Season — February, March, and April. 

The weather at this quarter is hotter than at any other 
periodj but this varies in different parts of the coast In the 
regiona of the trade winds the maximum of heat is felt ; then 
the heat is greater in Sierra Leone and Liberia than the Gold 
Coast and Bight of Beaiu, from the peculiar and perfect 
exposure of the latter to the influence of the sea breeze. 
■TiertnounMer In the Gambia and ita interior the average maximum ther- 
mometer in this season is 106° ; the medium, 100", and the 
minimum about 83". At Sierra Leone and Liberia the average 
maximum is about 85°, the minimum about 80", and the 
minimum, 79°. Of the barometer the average maxiuittm is 
30-41 inches; medium, 29'95 ; minimum, 29-87. On the 
Gold Coast the average maximum thermometer is about 84"; 
the medium, 80° ; miuinmm, 78°. 
The direction of the winds vaiy also. 
In the Gambia region, including Senegal and the Caafi- 
manza — 

February, March, and beginning of April, N.E., E., and S.K 
Towards end of April, varied round the compass. 
In Sierra Leone and Liberia — 
Febmary and March, KW. to W. 
April, S.\V. to N.W. 
On the Gold Coast and Bights — 
February, morning, N.E. and E. ; during day. S.W. 
March, S., S.W., and W. 
April, W., S., S.W. 
Besides these constant winds in the Gambia r^on, or the 
rftecta''ot."' region of the trade winds, an irregnlax wind, in April and 
May, generally blows fram the desert, and varies from every 
part of the compass. It is very dry and excessively hot The 
thermometer rises from 106" ; the average, to 114° under shade 
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aorizon at its approach has a red or pnrple tinge. The 
air, oppressively hot, is surcharged with fiue white saod, 
the breathing interrupted nr greatly quickened, the nasal 
membranes bum m the wind enters it I was under the 
influence of two of these winds. Its exact counterpart can 
^Jy be represented by a ilaxt/rom the fumaec, or the sudden 
PfWMiTw^ of a heated oven. The pores of the body are bo relaxed 
that they yield profuse pei-spiration ; the exposed sentient 
enrface bums as the heated air approaches it ; individnaU are 
prostrate and gasp for breath. The drinking water in the most 
porous Teneriffe cooler becomes lukewarm ; drinking tunibleis 
are so hot that they require to be submerged for some minutes 
before being used. There is never a necessity for the use of 
blotting papePj the last written word being dried up in a seconcL 

tV^etation suffers materially from the effects of this wind. 
le leaves dr)' and become disarticulated, the young plant 
stinted and withered, and no amount of watering will keep an 
herbaceous plant in vigour ; the ground is parched and cracked 
in various directions ; the clay for the time becomes almost aa 
hard 68 bricks. 

Persons suffering from diseases of the lungs suffer most 
intensely from this wind. They are much prostrated and 
oppi"essed ; they feel an unaccountable cold chill all over their 
body, and no amount of hot clothing seems to reduce the chill ; 
they pant for breath as " the hart panteth after the water 
brooks/' but every heated puff gives them no satisfaction what- 
ever. I have seen cases where they lay restless for hours, as 
if death would be the only relief to their sufferings. The most 
pleasant sensation is felt when cold water is thrown over the 
face, or when the face is covered with a wet thin cambric hand- 
kerchief, and exposed to the cui'rent of the heated air. 

The night is the most distressing part of the twenty-four 
hours, The bed-clothes are as hot as the natural heat of tlie 
body. The least slumber produces the most profuse perspira- 
tion, and before morning the nightgowns must be changed four 
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or five times. Indeed, I liave knowu imimduals to damp 
their bed linen before going to rest without sufleriog the least 
injurious effects from it. 

This wind, which is allied to, if not identical with, the 
Siffwovt of the desert, is the same aa the qddim, or east wind 
of the Old Testament, or the shurffiych of the Arabs. Eeference 
ia made to it in Job xv. 2, in Hoseft xiiL 15, and in Ezekiel 
xvii. 10, xix. 12. "Behold, being planted, shall it prosper? 
shall it not utterly wither when the east wind toucheth it^ it 
shall wither in the furrows where it grew." 

WTien only the ordinary winds blow, the atmosphere of the 
Gambia region contains a larger quantity of aqueous vapour 
diiring this season than that of any other pait of the coast. 
The maximum quantity is generally after noon, and the mini- 
mum before sunrise. On the Gold Coast the maximum of 
heat is between one and two o'clock, through the accession of 
the south-west sea breeze. 

During ttus season of the year ivhirhcinds are very frequent, 
and in many cases dangerous. Their constant and violent 
gyratory or whirhng motion from or about a central axis, ia 
caused by two currents of wind having opposite directions, 
blowing in close proximity with one another. Both cannot have 
the same velocity, and the stronger attracts the weaker into 
its own movement, diverting it from its own course, and thus 
keeping up a continual movement. Before the latter changes its 
oou^fi it undergoes a certain amount of condensation, and the 
degree of this determines the force and velocity of the whirl- 
wind. Their axes are placed in curvilitiear or rectilinear line 
with the surface of land or water, and they move with the 
moving atmosphere around them. 

There are several cases known in the interior of the Ri 
Gambia, between M'Carthy's Island and the falls, where 
vessels have narrowly escaped being upset by whirlwinds 
in the river. In 1864, the " Diamond," a small craft 
which was loaded with a deckload of ground nuts at 
Tendah, was caught in one of these niovementiS, an 
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quickly deprived of the temporary bulwarks made of thick 
mats with which it was supplied, and would have been 
capsized but for the alertness of the captain. 

In the next chapter it will be showHj that aa the temperature 
increases the air becomes drier ; for every increase of 27' F. it 
becomes double, ao that whilst the temperature increases in an 
arithmetical progression, the dryness increases in a geometrical 
progression. Thu9, the ioterior of the Gambia region, where 
the temperature sometimes exceeds 112° F., the atmosphere 
contains less moisture than the atmosphere in Sierra Leoue, 
Liberia, the Gold Coaat, and Bights, where the temperature 
seldom etxceeda 90" F. How far this dry atmosphere is more 
conducive to health than the moist warm air, I shall consider 
in another place, 

The following table, taken from Pickford, shows the elastic 
force or tension of aqueous vapour in inches of mercury (Dr 
Dalton), and the weight, in grains Troy, of a cubic foot of 
vapour (Gay-Lussac), from 50° to 135° Fahrenheit. 

ELASTIC FoRCS ov Aqixkoos VAPona. 
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EI.ASTIC FoBOB OP Aquboub Vapoub — continued. 
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CHAPTER X. 



TDE RAINY SEASON — MAY, JONE, JULY, ASTD AUGUST. 



It this season of the year the meteorological phenomena are oeneni ob- 

•crfititmi. 

numeroxis. The attnoaphere is generally cloudy, heavy, and 
migty, with occasional lightnings and peals of thunder. The 
evenings are generally very dark, OT if the moon be present, 
it is seen tlirough a misty atmoaphere. Shooting stara are 
occasionally present, running in every direction, at a distance 
apparently of aLout 1000 feet from the surface of the earth, 
proving that the atmosphere is highly impregnated with electric 
fliiitL There are at tiie commencement occasional showers of 
refreshing and cooling rains. The tliermometer and barometer 
present much variation. Now every one begins to prognosticate 
" what kind of a season it woxild be." Some are glad to have 
a more refreshing and moist weather, but dread the aequelffi of 
the commencing rains ; others are filled with unpleasantneas at 
the aaticipation of a drawback in the trade, especially with sur- 
rounding tribes ; whilst a third, the horticulturists, sharpen their 
hoes and garden implements with delight; and the agricul- 
turist, with an agility that is delightful to behold, digs, rakes, 

Hnd prepares his fielda, looking out for an abundant harvest. 

™ From May the rain gradually increases until July and 
August, when it cornea down with tenific rapidity, swelling 
large streams into navigable rivers, converting brooks into 
rivulets which sweep away every vegetiible that is planted 
near them, and overflowiug the banks of small streams. Many 
pasture lands are inundated, so that in many places water 
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may be seen oozing from the earth. The thatch in gross- 
roofed houses is sometimes toru away by its trem.endon8, 
rapid, and uiiremittiug torrents, so that in some huts the 
inhabitants are washed whilst enjoying the visible caloric 
emanating from a blazing fire, liridgea built pseitdo-substan- 
tialiy disclose the unakilfulnesg of the ajcbitectiire, and man 
ia obliged to shelter himself under the canopy of some cloth of 
Manchester or Glasgow manufacture, stippoited by curiously- 
wrought whalebones and pine- wood. 

Everything in the vegetable world seems pleasing j " tlie fields 
luxuriate in the abundance of their vegetable stores ; the trees 
rejoice in their leafy pride ; the varied flowers raise their 
heads ; whilst beauteous nature revels in the soft voluptuous- 
nes9 of her own creation;" and man views with glowing 
pleasure the resuscitation of the lifeless plants. 

Rain ia produced by two currents of aii' of unequal tem- 
perature, but of equal degi-ee of saturation, meeting together in 
equal volume. The resultant temperature is the mean of the 
two; but the invLsible aqueous vapour not being the mean, but 
exceeding that of the mean of the resultant temperature, the 
difference is deposited in the form of rain or dew. Thus, if at 
Freetown, or at the foot of the Cameroon Mountains, the tew- 
peiatui'e of the air be 86° in a state of absolute saturation, an^, 
being specifically lighter on ascendiug to the top of Sugar- 
Loaf or tho Cameroon Mountains, meets with a cold air, which 
reduces its tempei-ature to 59°, it will part with the fortieth 
part of its weight of aqueous vapour iu the form of raiti. 
linin, then, is the cooling down of a saturated air below its 
point of saturation. The dryness of the air at every increase 
of 2r F. is doubled; thus, at 32° it holds the 160th part 
of its weight of Oioisturo ; at 59^ the 80th part ; at 86°. the 
40th part; and at U3°, the 20th part. 

The quantity of rain-fall is very much affected by the 
phases of the moon ; it increases when the moon crosses the 
equator, and about new moon ; then near the full moon it is 
very heavy ; at full moon, and during her decline to the 
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equator, there is a minimiuii quantity of i-ain ; but this depends 
OQ the relative position to the sun. 

The drops of rain vary in diameter from the one-third to the 
one-thirtieth of an inch, and might be caused by various circum- 
stances. 11' the separated moisture or aqueous vapour, several 
feet above the surface, pass through a stratum of air warmer 
ttaai the mean of the two from which it bad been separated, it 
might suffer suspension in it, or fall in very small drops ; but 
when it passes through a colder stratum of air, the size of the 
drops become Lacieased during the descent 

In passing through the air, rain-water contains a large 

quantity of oxygen and carbonic acid, and may also contain 

small quantities of carbonate of ammonia^ nitric acid, nitrate 

if ammonia, sulphurous acida, and sulphuric sulphuretted 

ydrogen, phosphoric and hydrochloric acids, chlorides of 

dium and potassium, carbonate and sulphate of lime, and 
traces of nitrogenous organic matter. In fact, "the tain, in 
falling, carries with it everything that floats in the atmo- 
sphere, and which is not essential to its constitution ; it 
brings back to the earth what came from the earth; and while 
it thus purifies the atmosphere from hurtful adulterations, 
restores to the soil these numberless volatile substances, 
where they have abundant opportunities of fonning not only 
harmless, but useful combinations" (JIulder). 

The fall of rain in intertropical Western Africa is not daily 
througliont the year, but only at particular seasons, and this is 
caused by the change in the direction of the trade-wind. In 
Uie Gambia region, including Senegal, the rain does not com- 
mence before the 10th June-, very often not before the 1st 
July ; at Sierra Leone and Liberia about the 1st May, and on 
the Gold Coast and Bight of Benin about the Ist of April, 

The commencement of the rainy season is always marked 
by two, three, or more tornadoes, and it answers to the breaking 
up of the monsoon. The word " tornado " is derived from the 
I'orluguese tmeado, which means a thunderstorm. At this 
time of the yejir, as well as after the i^ain, when the toi'uado 
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Beason again appttjaciies, there ia an evident increase of ozone 
in the atmospliere, caused by the highly electrified condition 
of the atmosphere. The occurrence of a tornado is generally 
marked with premonitory symptoms. At first a cold breeze i& 
felt, which ia soon followed by a clear, white, heavenly canopy, 
giving the atmosphere a kind of light rusty appearance. At 
once a dusky white spot is observed, pointing E.S.E., or E., at a 
great altitude, which gradually descends, spreading at tibe saioe 
time until it reaches the horizon, fonuing sometimes a cone — the 
base on the horizon, and the apex above ; this spreads latently 
until a half or a quarter of the visible horizon is covered with 
impenetrable darkness. Nature now seems to Me in dormant 
vitality, and its functions to be seized with a paralytic stroke ; 
the most profound quietness pervades the whole earth ; the 
leaves are perfectly at a stand still, not a creature is to be seen 
about in the street ; the whole system now becomes oppressed 
with a mingled sensation of awe and apprehension of some 
etupendous phenomena. A once a blast of lightning vividly 
flashes from sky to sky, and then darting on the negatively elec- 
trified ground is followed immediately by a distant tremendous 
reverberating explosion, which startles every terrene tmimated 
being. A slight whirlwind is afterwards observed whirling with 
eome velocity the light ponderable material found in the streets. 
At length a vehement, irresistible gust of wind rushers from th^^ 
gloomy horizon with immense impetuosity, sweeping every ii^H 
substantially fixed substance before it, uprooting trees, carry- 
ing away slates and bamboos from the tops of houses, and 
sometimes even the roofs and chimney tops, and filling the 
atmosphere with an immense quantity of infusoj'^ial prolcfsoa; 
then follow thick pellets of rain, which as it were retreat for 
a time, returning and terminating with a furious deluge, which 
falls in one vast sheet rather than in drops. 

The above is a general description of a tornado. It will be of 
some interest and of more practical vahie should I here parti- 
cularise all the various changes, carefully observed and noted, of 
two tornadoes as they occurred on the West Coaat of Africa 
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le observations were made wHlst our troops were stationed 
»t Quittah, oil the Slave Coast, in the Bight of Beniu. 

At 414 P.M. theie was a dark, bliiish-black cloud on due E,, 
wliich extended ia the next qoartor of an hour to E.N.E. and 
ES.E. ; at 5 o'clock it had extended to S.E. by S., and then to 
due S. The appearauce of the cloud Irani the boiizon to 1° 
above waa dark bluish-black, above this it was white; the lattei* 
suddenly and rapidly descended and overclouded the former. 
During this period there was a dead calni all over the atmo- 
spliere; not the least movement was traceable in the most 
fragile branch; the sky towards S.W. by S. to N.K.E. was per- 
fectly clear. At last the peut-up wind seemed, aa it were, to 
overcome the difficulty, and the cloud %vas thrown all over the 
canopy ; the wind now rushed from E.K.E., accompanied with 
a deluge of rain. 

It will be observed that, in this description of a tornado, 

there was no lightning nor thunder, as is sometimes the case \ 

the observation was made on the lat of May, 

■ The foUow^ing are the particulars of another tornado, which 

took place about the latter part of Mareh on the same coast ; — - 

Wind on the begiuiung of the tornado E. ; darkneaa all over 

the heavens, and thunder towards the eaat, Ko rain at the 

l>eginmng ; haziness all over the canopy, especially towards tho 

sea, with heavy fog drifting from east to west, A pleasant 

light rain now fell iu small drops, and lasted for a short time, 

which was followed by a violent gust of wind, and a clearness 

over the whole atmosphere from E. to S.E. The wind 

[tow stopped for a short time, but immediately returned with 

llgreat force and velocity. A dense fog now covered the horizon, 

Ithe greatest distance that could be seen around being less than 

half a mile, more or less covered with fog. Twenty minutes 

after this the wind gradually decreased and the rain became 

more teuse. Grumblings of thunder now began to be heard 

[from S. to E., and increased in frequency and intensity; the 

wind became vehement, and the rain gradually ceased. About 

\ ten minutes after, the wind decreased, but the rain increased ; 
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the thunder became violent from the zenith to S.W. bv W. ;^ 
then to E. by S. ^ S., and then S.E. The wind now alternated 
with the rain ; the thunder from N.W. to S ; then heavy 
rain fellj with thunder to E. zenith S., and terminated in 
S.W. The sky began to get clear ; the thunder continued in 
severity, with vivid flashes of lightning in various directions, 
and after a time all the phenomena ceaacd, and a most pleasant 
sensation was felt 

There are at this period of the year, especially at the closii^ 
of the rains or harvest, repeated recurrence of forked or pene- 
trating and vivid flaishea of sheet lightning, wliich in many 
cases occEisions a peculiar sensation of a delightful and agree- 
able character on the exposed sentient surface. Mr HutchinsoD 
describes it as " a dash of increased heat simultaneous with a 
vivid flash of lightning; " and the late Dr Baikie, as " a feeling 
of warmth in the face." This feeling I believe to be caused by 
an increased development of ozone by each flash, which, being a 
powerful and energetic oxidising substance, oxidises theoxidia*fl 
able from transpiration emanating the surface of body. After the 
tornado, the most pleasing sensation is felt ; the air is refresh- 
ingly cold, clear, and exhilaratingj containing a largL^ quantity 
of oxygen, and the constitution much invigorated ; for in Uie 
second tornadal obsei-vationa above described, the thermometer. 
feU from 86" to TS'^ the hygrometer was 3", dew-poitvt 74°^] 
saturation of the atmosphere 881'4, and tension of aqueo«9: 
vapour 0'957. There was an increase of 2° in the ozonometer 

In the Gambia region, towards the approach of the rainy 
season, the wind, which had been most constantly blowing 
from the monsoon points N., N.E., and E., now blows all the 
day with violence from S.W., "W., and N.W., which greatly 
cools the atmosphere, although in some days the therraometer 
goes up as high as 106°. The temperature before sunrise h 
very chilly, and individuals are very much subject to colds and 
coughs. The rains here are ushered in by one or two dirt 
(jates. Thus in I86fi, the rainy season at M'Carthy's Island 
commenced literally on the 22d June. A few days pi-eviously 
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was a severe dry gale from tlie direction between south- 
east and noi-th-eaat, blowing with tremendous velocity every- 

_thJng before it. Its approach was indicated by a deep grum- 
bling noise a mile off, and tlie moving column of air appeared 

^as a dense black tog, but was composed of dirt ; it removed all 
thtj light surface earth, and wafted it along with great velocity. 
and unless individuals were under shelter, it was impossible to 
])reathe without taking into the lungs a large quantity of dust. 
It continued with varied velocity for half an hour, and then 
gradually subsided. On the Slat the mid-day sun was very 
oppressive ; towards evening a strong south-west wind blsw, 

Ithe atmosphere clear, the moon bright and the heavens starry; 
at 3 A.M. of the 22d the rains were ushered in with a severe 

I north-east wind blowing into a tornado. 
On the Gold Coast and the Bights the rains commence 
earlier, hut do not continue until September. They tei'minate 
about the beginning of June, occasioning the former rains. The 
latter rains commence about the beginning of July, and ter- 
minate at the end of August, But in Liberia, Sierra Leone, 
the Gambia, and Senegal, when the rains once commence, 
they gradually increase until towards the end. 
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From the Rio Pougas to Liberia the rains are more plentiful caiOTiwiiMi™ 
than at any part of the coast ; but the quantity varies a great *J ^^"l^ 
deal every year. The maxinitmi quantity which fell at Free- fn^^^'Tw* 
town. Sierra Leone, according to the observation which was "^^ ^"*'' 
taken at the military hospital in August 1860, in the twenty- 
four hours, was 2*61 inches, which was on the 28th of the 
tnontli; in September it was 4*27 inches on the Ist; and in 
October, 465 on the 6th. The minimum was in August, -O-t 
on the 10th ; in September, 05 on the 23d ; October, -01 on 
the 28th. The total quantity of rain during the whole of 
August was 2S86 inches ; in September it wa.s 25'36 inches ; 
and in October, 1380 inches. In April of the same year, the 
total quantity which fell was 3'56 inches ; in May it was 10-24 
inches; and in June it was 1^-2'S inches. The observations 
taken from the Ist to Friday the 28th, 
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If we refer to the tables published by Boyle, as the observa- 
tions taken in the same hospital in the montha of June, July, 
and August 1829, it will be found that the quantity of rain 
which fell must have been enormoua, and waa qnite sufficient 
to inundate the whole of the country, mountainous though 
it is, and goes far to prove that there are sensible diflferencea 
between the meteoric pheuoiueua of the last thirty yeara and 
the present time. 

The maximum quantity of rain in the twenty-four hours ia 
June 1829, was 4:40 inches on the 11th ; in July it waa l-i-15 
inches on the 10th; and in August 16-00 inches on the 23d. 
The minimum quantity in June waa HO inches on the 8th; 
in July it was I'OO inchea on the 16th ; and in Angiist 100 
on the 29th. The total quantity of rain duriug the whole of 
Jime was 64'55 inches ; during July it waa up to 125*55 
inches, and in August it fell to 12380 inches. 

In 1858 the total quantity of rain which fell in the three 
moutha, viz., May, June, and July, as observed in the gauge 
kept at Fourah Bay, Freetownj was as follow: — May, 895 
inches ; June, 12'27 inches ; July, only 23"50 inches. 

Tabulas SUMMARY FOR 1S29, 1858, 18G0, 



Moutlu, 


Total qiuiiitily of Rain in 
inchM. 


Difienncc 
between 

1856, 

1-34 
2-96 

... 


Difference 

lietweren 

ISSSand 

1S5S. 


DitTeiviica 

between 


1839. 


1858. 


IBfiO. 




e4'56 
125-66 

123'80 


8-95 
12'37 

23-60 


3-66 
10-24 
15 '23 

26-66 
26-a6 
13-80 


52-28 
102-06 


49-32 


August 

September,.. 
Octdber...... 


96-94 


Totol, 


303-90 


3472 


96-04 


4-30 


154-33 


146-S6 



From the above table it will be seen, that the total quantity a^| 
min which fell iu the three months of June, July, and August 
in 1829, was 303 90 inches ; the total in May, June, and July 
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858, was34i-72 ; whilst the total of the six months in 1860, 
viz., April, May^ Juiie, August, September, and October, was 
95*04 The difference between the quaotity of rain which fell 
in May 1858, and. the same mouth in 1860, was 1*34 inches in 
favour of the latter year; whilst the difference between June 
1829 and June 1858, and between the same months in 1829 

t[id 1860, are all in favour of 1829 — viz., in the first case it was 
2-28 inches, and in the second 49'32. In 1860 of the same 
lonth there was more rain than in 1858 of the same month by 
2'96 inches. July 1829 had more rain than July 1858 by 
102-05 inches, and August 1829 more than August 1860 by 
9G-9-i inches. It is evident, therefore, that if the table of Boyle 
be correct, of which I have not tha least doubt, the quantity of 

Hiain in 1829 must have been excessive. The quantity in June 
alone is nearly twice the quantity in May, June, and July of 
1858, being 64-55 and 34-72 respectively; and the quantity 
in August alone of 1829 exceeds the quantity of the six mouths 

Hn 1860, viz., April, May, June, August, September, and 
October, by 28-76. The sum total of the rain which fell in 
the three months, June, July, and August of 1829, exceeds the 
sum total of the quantity which tell in the three months, May, 
June, Jvdy of 1858, and the six months, AprU, May, Juno, 
August, September, October of 1860, by 174-24 inches, or more 
than double the quantity by 44-48 inches. 

What, most of my readers will ask, is an inch of rain ? 

KAnd what equivalent in avoirdupois weight must be under- 
stood by these figures^ 303-90 inches, 3472 inches, 95-04 

— inches ? 

f An inch deep of rain in one acre of land yields 22,6225 
gallons of water; but 277-274 cubic inches is equal to one 
gallon, therefore, an inch deep of rain in one acre of land is 
equal to 6,372,640 cubic inches of water, since an acre, accord- 
ing to the English measurement, consists of 6,272,640 cubio 
inches. 

Bain water must be considered as the purest of natural 
waters, especially when collected after a long continuance of 
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rainy weather, and even then it wiJl be found to cuntain an 
appreciable quantity of atmospheric air, together with some pf 
the gases floating in it, to the extent of about 2 J cubic iuchw 
of air in 100 of water. Distilled water, therefore, is the best 
material for expeiinient, a gallon of which weighs 10 Ibe. ; am 
one inch deep of rain being equal to 22,622'5 gallons of wal 
consequently the rain-fall on an acre of land is equal to 226^ 
Iba. avoirdupois ; but 2240 lbs. is equal to one ton, iherefoi 
an inch deep of rain weighs nearly 101 tons, or more oorrectl; 
100-993 inches. 

The quantity of rain, therefore, which fell in an acre of land 
at Freetown, Sierra Leone, in the months of June, July, and 
August of 1829, was not less than sLxty-six millions six hun- 
dred and fifty-nine thousand five hundred and sixty potmds 
avoirdupois of water, or six milliona six hundred and sixty- 
five thousand nine hundred and fifty-six gidlons of water, 
thirty thousand tlu'ee hundred and ninety tons. Allow 
Freetown to be about three miles square, it will contain o 
thousand nine hundred and two acres ; and, therefore^ t 
quantity of rain which fell in all Freetown for the three' 
months in 1829, if measured, will not be leaa than twelv© 
billions six hundred and seventy-eight millions six hundred 
and forty-eight thousand three hundred and twelve gallons 
of water, or one hundred and twenty-six billions seven hun-^j 
dred and eighty-six millions four hundred and eighty-threa^B 
thouaand one hundred and twenty pounds weight of water, or 
fifty-seven millions eight hundred and one thousand seven 
hundred and eight tons of water. What an enormous quan- 
tity for only eighty days of rain 1 ! ! ^M 

Leaving unnoticed the quantity of rain which fell in the" 
three months of 1858, which was represented by 34*72 inches, 
let me consider that of the six months in 1)?60, which amounted 
to 95'04 inches ; there were twenty-one million two hundred and 
eighty thousand nine hundred and sixty lbs. of water, or two 
millions one hundred and eighty thousand eight hundred and 
ninety-six gajloos, which is equal to nine thousand five hun- 
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. and four tons of water in an acre. But the whole of Free- 
town has been shown to contain no less than one thousand 
nitte hundred and two acres of land, so that the quantity of 
rain., which fell in the whole of Freetown in 1860, is represented 
in pounds avoirdupois by forty-seven billions six hundred and 
eighty-seven millions two hundred and seventy thouaand and 
four hundred, in gallons by four biUiona seven hundred and 
sixty-eight millions seven hundred and twenty-seven thouaand 
and forty, and in tons by eight milliona and seventy-five 
thousand six hundred and eight 

I But there were 208-86 inches of rain in the three months of 
1829, more than in the six months of 1860, ix.. there fell in 
an acre of land at Freetown forty-six millions seven hundred 
and eighty-four thousand aix hundred and forty lbs. of water, 

j or four millions six hundred and seventy-eight thouaand four 
hundred and sixty-four gallons, or twenty thousand eight 
hundred and eighty-six tons of rain more than in the year 
1860. 

It might be doubted that so large a quantity of rain-fall 
could have taken place in 1829, whilst in 1860, and other 

' years, so small a quantity is noted ; but It must be remem- 
bered that the rain-fall ia very irregular from year to year, 
especially in a mountainous place such as Sierra Leone, and this 
remarkable difference might be traced in other parts of the 
world : — Thus, in Bombay iu 1824, the quantity of rain-fall 
was 34 inches, whilst just two years previously, viz., in 1822, 
the quantity wjis more than treble that, it being 112 inchea 
Again, in the Bengal Hurkartt of September 16, 1845, we 
find the following, quoted by JIartin : — " The Etif/lisknian is 
informed that seventy-four inchea of rain fell in Arakau during 
the last month, and that fifty inches had fallen during the 
first twelve days of the preseut month. The whole fall during 
the monsoon to the 15th August, was two hundred inches." 
In 1835, on the 10th May, sixteen inches of rain fell in Calcutta 
* e brief space of twelve houiu 
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AtrooBT 1829. Kkft at Sierra Lkosb (Botle). | 


1 






Mom- 
lui;. 


Even- 
iae- 


Toittl. 






Huni- 


Kvcti- 
laff. 


To(«l. 








Pat* 


Incihea 






Remtlrk*. 


Dath, 








Remaiti 




ladica 


Incltpi. 


tnrliM 


iMbc* 


iBclltt. 


June 8 


... 


MO 


1-10 




July 21 




... 








n 9 


1 


MO 


210 




r, 22 


3-26 


l"" 


4S& 








„ 10 


1 


1 


2 




., 23 


1 


1 


2 








.. n 


2-20 


2-20 


4-40 




« 24 


2-25 


1 


325 








„ 12 


•10 


1 


110 




« 25 


2 


4'25 


B-25 








„ 13 


3 





3 




., 26 


1-10 


.«« 


110 








„ 14 


1-10 


1 


2-10 




„ 27 


2 


-*- 


2 








„ 15 


*.. 


MO 


110 




» 28 


1 


S 


3 








„ 16 


1 


2 


3 




„ 89 


2-26 


*i. 


2-2S 








„ 17 


2-10 


1 


,3-10 




„ 30 


2 


1 


3 








„ 1« 


3 


*.. 


3 




„ 31 


2 


1 


3 








„ 19 


110 


2 


310 


Tonindo. 


Aug. 1 


r25 


3 


4-25 








„ 20 


275 


I 


375 




., 2 


1-25 


3 


4-25 








„ 21 


110 


1 


2-10 




» 3 


3-25 


1 


4-25 






^^^^H 


., S3 


1-25 


1 


2-25 




., 4 


2 


210 


410 






^^^^H 


» 23 


I-IU 


2 


3-10 




„ 5 


3 


I 


4 








„ 24 


2 


2-25 


4-25 




„ 6 


... 




■ ■ ^ 








„ 25 


1-25 


1 


2-26 ! 




,, 7 


215 


<■ 1 


2-15 








„ 26 


1 


2-25 


3-25 




., 8 


... 


--« 


• ■■ 








„ 87 


2 


S 


4 




» 9 


2'io 


m*^ 


210 








» s» 


3-S5 


1 


4-25 




„ 10 


3 


«< » 


3 








„ 29 


225 


1 


3-26 




„ 11 


3-25 


*.* 


3-26 








„ ao 


1 


2 


3 


Tumado. 


„ 12 


310 


I 


410 








Jvdy 1 


3'25 


I -10 


4-35 




„ 13 


5 


I 


6 








» 2 


a 


1 


3 




„ 14 


3 


* * r 


3 








» 3 


1-25 


2 


3-26 




„ 15 


1-10 


2 


310 








„ 4 


w 1 m 


4 


4 




., 16 


2-25 


4 


6-25 








H 6 


3 


3 


5 


Tornado. 


„ 17 


7 


• <« 


7 








., 6 


■ ) t 


1-25 


1-2S 




« 18 


*^. 


■ * ■ 


»»■ 








., 7 


1 


3 


4 


Tornado. 


,, 19 


2-25 


1 


3SS 








,. 8 


2-5 


2 


4-5 




„ 20 


3 


I 


4 








,. 9 


3 


3 


6 




„ «1 


410 


1 


5-10 








„ 10 


7-10 


7'B 


1415 




» S2 


3 


7 


10 








„ 11 


7'5 


3 


106 




„ 23 


7 


9 


16 








» 12 


3 


1 


4 




„ 24 


6-10 


2 


8-10 








.. 13 


2'S& 


2 


4'25 




„ 25 


2-25 


... 


2-26 








„ 14 


3-10 


2 


5-10 




„ 26 


»» f 


310 


310 








„ 15 


7'5 


2 


9'5 




„ 27 


I-IO 


>•« 


110 








„ 16 


... 


1 


1 




„ 28 


1-10 


1*4 


110 








., 17 


.f . 


1-26 


12B 




„ 29 


1 


■ * I 


1 








., 18 


2'10 


4 


6'10 




„ 30 


2-10 


tt-a 


210 








« 19 


1 


1 


2 




„ 31 


1 


5 


6 








„ 80 


225 


... 


2-25 
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The following description of the weather in August 1858, 
appeared iu the African, a weekly paper published at Sierra 
Leone : — " The weather has been very trying lately, and a great 
deal of sickness is prevalent, especially among new residents. 
The rain has set in in right good earnest. According to the 
gauge kept at Fourah Bay, we find the quantity of rain which 
fell during the preceding three months to be as follows : — 



MOSTHB. 


Qoantity. 


Bemaiks. 


May 


8-95 inches 


For fifteen days of lain, with strong tornado. 
Thunder and lightning on 3rd, 19th, and 
28tL 


June 


12-27 „ 


For fifteen days of rain, with strong tornado. 
Thunder and lightning on 4th, 7th, and 
11th. 


July 


23^60 „ 


Nineteen days of rain. 



Register op Plxivumeteb kept at Military Hospital, Freetown, 
Sierra Leone, tor August, September, akd October 1860. 



Date. 




Date. 




Date. 






Qtumtity in 24 
Hours. 




Quantity in 24 
Hours. 




Quantity in 24 
Hours. 








Angnst. 




Sept. 




Oct. 




1 


2*12 inches 


1 


4-27 inches 


1 


•10 inches 


2 


•64 „ 


2 


-09 „ 


2 


•13 „ 


3 


•26 „ 


3 


■65 „ 


3 


•14 » 


4 


•33 „ 


4 


•16 „ 


4 


•60 „ 


5 




5 




6 


•39 „ 


6 


•98 „ 


6 


• •. 


6 


4-65 „ 


7 


2-1 » 


7 


-06 „ 


7 


330 „ 


8 


23 „ 


8 


•10 „ 


8 


•28 „ 


9 


•86 „ 


9 


•68 „ 


9 


•25 „ 


10 


•04 „ 


10 


2^01 „ 


10 


... 


11 


2-43 „ 


11 


3-48 „ 


11 


•36 „ 


12 


117 „ 


12 


•24 „ 


12 


•23 „ 


13 


1-12 „ 


13 




13 


1-11 „ 


14 


•97 „ 


14 


•20 „ 


14 


•64 „ 


15 


-06 „ 


15 


105 „ 


16 


•11 „ 


16 




16 


•62 „ 


16 


•41 „ 


17 


•01 „ 


17 


214 „ 


17 


•12 ., 


18 


•73 „ 


18 


•08 „ 


18 




19 


1-03 „ 


19 


•33 „ 


19 


... 


20 


•36 „ 


20 


3-67 „ 


20 
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liEoiBTER OF Pluviambter — Continued. 



Date. 




Date. 




Date. 






Quantity in 24 
Hours. 




Quantity in 24 
Hours. 




Quantity in 24 
Hours. 








August. 




1 Sept. 




Oct. 




21 




21 




21 




22 


... • 


22 


3-28 inches 


22 


• ■ • 


23 


2- inches 


23 


•05 „ 


23 


•10 inches 


24 


•84 „ 


24 


•12 „ 


24 


1-13 „ 


25 


1-48 „ 


25 


•09 „ 


25 




26 




26 


•28 „ 


26 


•86 „ 


27 


•86 „ 


27 


•09 „ 


27 


•12 „ 


28 


2-61 „ 


28 


•61 „ 


28 


•01 „ 


29 




29 


•49 „ 


29 


•21 „ 


30 


•02 „ 


30 


•60 „ 


30 


•65 „ 


31 


1-57 „ 






31 





The following is an Averaob Weekly Pluvtahbteb from April 
TO June, kept at Sierra Leone in 1860. 



No. 


Week ending 


Pluviameter. 


No. 


Week ending 


Pluviameter. 


1 


5th April 


Nil 


8 


24th May 


3'46 inches 


2 


12th April 


NiL 


9 


3l8t May 


127 „ 


3 


19th April 


1-32 inches 


10 


7th June 


2-5 „ 


4 


26th April 


2-24 „ 


11 


14th June 


32 


5 


3d May 


•73 „ 


12 


21st June 


441 „ 


6 


10th May 


•89 „ 


13 


28th June 


512 „ 


7 


17th May 


3-89 „ 









Rkgister of Pluviameter kept at Military Hospital, Bathurst, 
River Gambia, for May, June, July, August, and September. 



Date 


Quantity 
In 24 
Hours. 


Date. 


Quantity 
In 24 
Hours. 


Date. 


Quantity 
in 24 
Hours. 


Datb. 


Quantity 
in 24 
Hours. 


' Date. 

1 


1 

Quantity 
in 24 
Hours. 


May. 


June. 


July. 


Aug. 


Sept. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 




1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 




1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


•41 
•11 
•29 
•03 

•67 


1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 


•09 
1^05 

•17 
5-90 
143 

1-23 
•79 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


•20 

•04 

•42 

1^99 

3-26 
•69 

•10 



)ut 
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Hboistkh op Pluviambter at BitavtiST—eonttnued. 





Datk. 


Uouim, I 

1 


Jnno. 


QiuutUty 
Boun. 


DitB. 


Qiuntlly 
Doun. 


Dati. 


Quiintilr 
QouTt. 




OuantUv 
Hovn. 


JUy. 


JtUy. 


13 


... \ 


13 


... 


13 


'73 


13 




13 






14 


... ) 


14 


n t 


14 


t tT 


14 


■ ■ ♦ 


14 


■05 


_ 


15 




15 




15 


■ft* 


15 


... 


1& 


«• I 


1 


116 




16 




1« 


*l t 


18 


•04 


18 


•08 


I 


'l7 




17 


»•■ 


17 


■«f 


17 


■08 


17 


2-25 




18 




18 


• . * 


IS 


-'■, 


18 


•95 


18 


i-ai 




19 




19 


■ ■ ■ 


19 


■25 


m 


•19 


19 


■»8 




SO 




SO 


. ■ 1 


20 


'17 


20 


2-90 


20 


• *• 




SI 




SI 


*** 


21 


..* 


SI 


I'Oa 


21 


**» 




22 




22 


• 4« 


22 


<«. 


22 


-11 


22 


• ■ t 




23 




83 


•01 


23 


f »- 


33 


1-52 


23 


133 




S4 




24 


..V 


24 





24 


•65 


24 


•37 




25 




25 




25 


■07 


25 


■ 1 ■ 


25 


■ I k 




S6 




26 


^44 


26 


3'33 


2H 




2B 


, , , 




S7 




27 


1.4 


27 


*.. 


27 


■06 


27 


- * » 




28 




28 


.. - 


28 


•12 


28 


13 


28 


*.* 




39 


•45 


29 


»•> 


29 


4 t ■ 


2S 


'80 


29 


■ p ■ 




30 


1 


30 


,.,,, 1 


30 


143 


30 


■ . . 


30 


... 




31 


-59 1 


■ ■» - 


... 


31 


•13 


31 


■77 


... 


... 



At the commeDcement and the tennination of the tainy 
season the rain tails almost always only in the night, and, as a 
general nile, more rain falls at night than in the day by one- 
fifth. So also more rain falls on mountainous districts than on 
plains* and more in the neighbourhood of the sea than at 
sea. 

At this period nmibow is of very frequent occurrence. This 
phenomenon is seen, when thei sun is shining and a rain shower 
falling at the same timej aa a coloured circular arch in the 
heavens. Moming rainhmo appearing in the south- west, with 
a south-west wind blowing, indicates approaching rain ; and 
with an easterly wind, indicates fair weather. Evening rain- 
bow appearing in the ea,st, with a aouth-west wind, indicates 
fair weather ; but with an easterly wind, it portends approach- 
ing rain. 

Descartes and Sir Isaac Newton have investigated and con- 
lueively explained the causes of the rainbow. It ia produced 
'by the sun's rays falling upon diops of rain near the upper 

&ce, where, beiug refracted, they pass to the side of the 
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drop which is farthest from the sun and the spectator, wheoc 
they arft reflected towards the lower surface ; and on ijuittiug 
the drop they suffer a second refraction. Each pencil of rays, 
on emerging from the drop, consists of parallel rays of light, 
which pTOdiicc in the mind of the spectator the perception of 
hrightnesa. Light is, therefore, tume refradud and once rejlfded 
within each drop of rain or vesicle of vapour, " so that a rain- 
bow is only seen when the falling rain is opposite the gun. 

In the month of August I have frequently noticed the fall 
of hailston^^s in the mountainous district of Sierra Leone j they 
are generally of an inch or half an inch in size, and caused by' 
drops of rain suddenly frozen on their passive to the earth. 
Snow, which is the visible ai|ueoU3 vapour composing clouds 
in a frozen state, has also fallen in Western Africa A writer 
in the African Times, August 1863, thus gives an account of 
one occurrence : — " On the morning of the 10th or 12th of May 
last the atmosphere was very heavy, and there were signs of 
the approach of a great deal of rain; a thick cloud was obaerved 
towards the east, and a cold Ciasterly wind was blowing. This 
was at Swadore, near to Winnebah. It drizzled a little, and 
then there followed a heavy fall of snow — teal condensed 
snow — ^not like hailstones, but in small icicles. The natives, 
as well as the European officers, were struck with astonish- 
ment. . . . This may be received as corroborative evidence 
of the atatfiments of travellers in Eastern Africa, who reported 
that they found mountains covered with snow." This state- 
ment wag true, as I saw several officers who were present when 
the plienomenon took place. 

When atmospheric electricity passes between the earth and 
a cloud, or between two clouds, lightning is produced j and 
the report that' is occasioned through it forms thunder. In 
Western Africa lightning is very dangerous, and frequent 
observations corroborate the statement, that it generally strikes 
the south-east aspect of buildings, and never the northeni. 
When forked or in sheet its duration is only y^Vif'th part of a 
second^, but when in the form of fireballs, it may last f or 
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^Beverai seconds. In a thuuder-stomi the nitrogen and oxygen 
'of tlie atmosphere combiue suddenly, and nitric acid is the 
result. These storms sometimes destroy the magnetism of the 
needle of the compass, " and occasionally invert its magnetic 
poles." 

At the beginoing of the rainy season and the autumn several suouihig 
meteoric phenomena are observable iu the evening — fireballs or 
shooting stars, flying in varion.? directions in the atmosphere, 
or descending slantingly on the eailh. 1 have many times seen 
the atmosphere lighted up in a most charming manner by these 
• halls. These phenomena are connected with the stones fallen 
from the atmosphere described by ancient writers. They are 
meteoric stones or aerolites (ner, the air, and lithos, a stone); 
and when analysed, are found to consist of 54 parts of silica, 
36 of oxide of iron, 9 of magnesia, 3 of oxide of nickel, 2 of 
enlphur, and 1 of lime. 

Uoiiug this season mosquitoes and sand*flies abound in 
Africa, and are very troublesome. In the Gambia region both 
of these are very annoying; at Sierra Leone, Liberia, and 

I the Gold Coast, less so, there being biit few mosquitoes, except 
ti the swampy mouths of rivers, and no sand-flies. In the 
Bights of Benin and Biafra mosquitoes are plentiful- The 
Budacity of this insect is thus described by the late Dr Baikitj, 
m his descent from the lirst Niger expedition : — " Mosquitoes 
crowded on board, possibly to welcome us on our I'etum ; but 
the pleasure of meeting was not reciprocal, nor could we per- 
suade them to take a quiet hint and retire. I detected oue 
settling in the most cool and impudent manner on the back of 
my band, preparing to enjoy an extemporary banquet. I 
fancied I recognised this savage intruder as being the same 
which had, during our ascent, committed on Ine an assault to 
the effusion of blood ; but, in the heat of my iudignatiou, I 
■tecrificed thia sanguinary gnat without allowing time for 
mutual recognition, so that this questioii of identity must 
remain fur ever a doubtful point in history." 
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CHAPTER XI. 

1. HARVEST OR AUTUMN — SEPTEMBEK, OCTOBKll. — 2. HAltMATTAX 
OR CpLD SEASON — NOVEMBEB, DECEMBEH, JAKUARY. 
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The harvest or aututnn is a very unhealthy season. At its 
commencement, in some parts of the coast, there is little or n» 
rain, whilst in others there is plenty of it In the regions of 
the trade- wind — Gambia, Senegal, and the Casamanza — there is 
generally very little rain in September, and scarcely any at all 
in October. The aame is the case with the Gold Coast and the 
Bights ; but there taxi veiy severe thunder-stonng and tor- 
nadoea, and heavy gales of wind. At Sierra Leone and Liberia 
there is always plenty of rain in September (as may be seen 
from the pluviainetrical register of the former place, recorded in 
the last chapter), and a little in October. In the Qambl&i^on 
the mouth of October is very hot and oppressive, the atmo- 
sphere being well supplied with moisture from the drying 
swamps ; and the heat, ranging to 100° F,, is less bearable 
than the drj'- atmosphere of April 

The thermometer at its maximum in the ftrat section 
averages 93° ; at its medium, 86° ; at its miuiinuni, 74". In 
Sierra Jjeone and Liberia the aven^ majdmuxn ia 84^; 
medium, 78° ; minimum, 70°. On the Gold Coa.st and in the 
Bights, the average maximum is 83° ; medium, 76° ; minimmn, 
72". According to Bogle, the barometer at its maximum is 
30° 15' ; medium, 29° 84' ; and minimum, 29" 30'. 

The weather now, especially at the commencement of the 
season, is very changeable ; the rains, less firequent, sometimps 
ilescend with great rapidity and violence ; at others in small, 
short d^jz^les, which are very disagreeable, Vegetation is now 
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toll maturity, the fruits find plants are gathered, and some 
the leaves withoi- and fall to the ground ; vegetablu putnj- 
ction takes place, Btimulated both by the inoistiu'e from tlie 
Tiea and the beat of the sun, and becomes a fruitful source for 
the exhalation of malaria. 

During the greater part of this section the aouth-weat mon- 
soon 18 the prevaiJiug wind; towards the latter part of October 
the wind shifts from this tj^uarter towards east and north-east, 
and then commences the north-east monsoon. In the region 
H the calms the land and sea breezes alternate, occurring at 
almost i-egiilar intervals. 

The harvest teniiinatea in the harmattan or cold season, onrriMnB m 
about the 15th November, at which time a peculiar pheno- 
menon, which I have designated hurrwane in the clouds, oc- 
casionally takes place. It occurs generally high in the regiona 
of the clouds, and causes great wonder and surprise amongst 
novices who have only observed it for the first time. It happens 
at any time during the twenty-foitr hours, morning, noon, even- 
ing, or night, and commences with the atmoaphere appearing to 
be perfectly stultified — everything in dead quietness — a heavy 
cloud concealing the heavens just over head, and appearing so 

t^lid that it might fall in one heavy mass, A rumbling noise 
ow commences, low at first, but gradually becoJiiiiig loud, 
very different from that of thunder, but resembling, in n most 
marked degree, the noise of a paddle-steamer, or that of a raU- 

tvy carriage whilst passing through a tunnel. This brings out all 
6 inhabitants who are within doors, and is caused by electricity 
Massing suddenly botween the strata of clouds and meeting 
Kth some disturbance ; the rumbling is followed by loud de- 
tonating sounds, as if a powerful Leyden jar encompassing the 
whole atmosphere was Ijeing discliarged, and the whole atmo- 
sphere becomes highly charged witli electricity'. This con- 
tinues for about ten. minutes, when a few heavy drops of 
rain fall, the wind g^dually begina to rise from south-west, 
dispersing the clouds, and the atmosphere becomes m natural 
«s before. So like, indeed, is this electric disturbance to the 
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paddling of a steamboat, that I waa entirely deceived wlie 
first I heard it at M'Cartby'8 IsUnd, at about three o'clock in 
the monimg, and Ts^as under the impression that the coloolal 
river steamer had arrived in port. The natives interpret this 
as the termination of all rains for some months, and true 
enough, after occurring twice or thrice, no rain ever falls foi 
six or seven months. 
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Harmattan or Cold Seasos. 

This season commences about the middle of November and 
terminates in the middle of February, occupying a period of 
three months. The name liarmattan is derived from the 
Fantee aharamanta, a designation of the season when this 
wind blows, fi'om aharaman, to blow, and ta, tallow or 
ainee at this season the weather is so dry and parcliing that 
inhabitants aj'e obliged to keep their skin aoft and moist by 
the use of grease. It blows along the whole Western Coast of 
Africa, extending from Cape de Verde, in lat, 15" N,, and Capd| 
Lopez, in lat. 0° 36' 10", S. and long. 8" 4iJ' E. Its intensitj^ 
decreases as we leave the Gambia region fej leeward. In 
Senegal, Gambia, and Casamanza it blows from £, and N.K, 
in Sierra Leone from E.S.E., on the Gold Coast from N.K, and 
'BrntupHoo at Lopez from N.N.E^ The approach of the harmattan is 
generally indicated by the dropping of the leaves of trees, M'liich 
do not putrefy as in the preceding season, but are dried up, 
80 that they are prevented from being the source of malaria- 
Vegetation of every kind is affectod ; all the tender plants, and 
most of the productions of the garden, are destroyed ; the grass 
withers and becomes dry like hay ; vigorous evergi-eens sufter 
from its pemicioiis influence ; " branche.? of the lemon, orange, 
and lime trees di-oop ; the leaves become flaccid, and so parched 
as to be easUy rubbed to dust between the fingers, should the 
harmattan blow for several successive days." It is generally 
accompanied by a thick fog or mist, extending out at sea iu 
some cases to thi-ee leagues, which Baron Boussin considers to 
be sand in e.ttreme fineness, and not inaptly compared with 
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^^tlie characteristic London fog, differing, however, from it in its 
physical uflect on the system. An idea of the nature of the 
fc^ may he obtained from the fact, that in the height of this 
season the sun at near noon might occasionally be seen through 

_^the fog as white as the moon. 

y One great peculiaritj' of this wind i'jthat of extreme dryness. 
All nature seeras to feel this effect. The ground is dry, parched, 
and cracked in various places ; the grass withers, trees lose 
their green foliage ; chinks are opened ia the roofs of houses ; 
the doors and windows become dried up, forcibly split, and 

H {^mnot properly fit ; the fumitiire made of the moat seasoned 
wood loosena, waips, and cracks audibly ; books bend concavely ; 
wine-glasses or tumblers forcibly crack on the sideboard with- 
out tlie application of any Tiolence. In the human body it 

^produces great dtyncss of the throat, a sensation of thirst. 
which is to relieve the parched or dried up phaiynx ; the lips 
are chapped, and bleed occasionally ; the aurlace of the body 
crisps, and the whole system suffers from great uneasiness. 

K So early as in 1796, Mungo Park, the great African traveller, 

" thus speaks of the hannattan wind : — " After the rains the wind 
sets in from the north-east and pi-oduces a wonderful chungc 
in the face of the country. The grass soon becomes dry and 
withered ; the rivers subside very rapidly, and many of the 
trees shed their leaves. About this period is commonly felt 
the harmattan, a dry parchiug wind, blowing from the north- 
eaet, and accompanied by a thick smoky liaze, through which 
the sun appears of a dull-red colour. This wind, in passing 
over the great desert of Sahara, acquires a strong attraction for 
humidity, and parches up everything exposed to its current. 

^vlt is, however, reckoned very salutary, particularly to Eura- 
peans, who generally recover their health during its continu- 
ance. I experienced immediate relief from sickness, both at 
Dr Laidley's and at Kamadia during the hannattan. Indeed, 
the air during the rainy season is so loaded with moisture, 
that clothes, shoes, trunks, and cverj-thing that is not close to 
the fire, become damp and mouhly, and the inhabitants may be 
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said to live in a sort of 



-bath ; but lliis dry wind br 
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vapour- 

up the soUds whicli were before relaxed^ gives a cheerful flow 
of spirits, and is even plramaiit to rcapiration. Its ill eOect^H 
are, that it produces chaps in the lips and afflicts many of th^^ 
natives with sote eyes." 

I have sought in vain, from a great many English and 
French treatises on the harmattan wind, for au account of 
origin of this strange wind. Every one agrees that it is froi 
the desert, but the proximate cause seema not as yet to hav^ 
been discovered. To me it appears that its origin may be tnicfl 
to the following causes. A large portion of the sandy desert 
of Sahara is within the tropics, and this sand has a speci 
atti-action for the sim. Dicing the months of July, Augr 
and September, little or no rain falls on it, it being within the 
If gion where the trade-wind is more or less constant. Towards 
the end of September, and during the whole of October, an«j 
sometimes the beginning of Noveml>er, the atmosphere is 
and siilti^'', the heat oppressive, and the thermometer in some 
days rises beyond 100° F. even in the West Coast towns. In 
the sandy desert the heat is excessive; the sand beoom^ 
perfectly dry and parched. 

This sultry and heated period lasts until the end of Octol^cr, 
when the wind shifts from the west, south-west, or north-we5t, 
towards eaat, north-east, or south-east, just as the winter a^i 
cold portion of autumn commences in the temperate zone. TIi^H 
cold winterly air travels exceethngly fast from the poles ' 
towards the equator to replace its lieated sultry air, wbic 
rapidly ascends. On passing through the sandy desert tl 
cold winterly air is deprived of its moisture by the parched up 
sand, so tliat it arrives towartls the coast on lands Iieyond the 
deseit as a cold, dry, parching wiiid. In the northern porti 
the cold air blows for days continuously, and then shifts fori 
time to allow a heating process to take place. The air becomes 
heated, another rush takes pkce, and so it continues, alternat- 
ing in'egularly. until towards the close of tlie winter, when the 
air from the temperate mid pi>lar zones becomes warmed 
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travei-ses Southern Etirope before passing over the desert, where M 

it receives additional heat, and anives on the coast as a hot M 
ind. ^^M 
The cold atmosphere of the harmattan is, in reality, the ^^ 

cold winterly air of the temperate zone passing rapidly into I 

the tropica, slightly modified by local causes. The dry, I 

parching character is acquired whilst passing through the desert I 

of Sahara, the sands of which, yawning for moisture, quickly I 

deprive it of its humidity, and thus we have it as a cold, dry I 

atmosphere. The haze or fog, as Eoussin has remarked, ia I 

obtained from the light sand of the desert wafted away by the I 

cold breeze^ as it passes through it in fierce velocity to replace I 

the heated aii' of the coast. All those placea which lie on the I 

west and south-west of the desert receive the harmattan wind I 

more or less constantly and regularly for three months in tlie I 

year, as it is in Senegal, the Gunibia, and Casamauza, and their I 

interior cotmtries j those south, or bordering on the south, I 

Bparingly, as in Pongas, Nunez, Sierra Leone, and a part I 

if Liljeria ; and thoae liaving but small connection with, and I 

great distance from it, have the wind occasionally aud very I 

sparingly, and their only chance of getting it at all depends I 

entirely on physical causes, as on the Gold Coast and in the I 

Bights. The light sand detached from the desert is carried to the I 

regions where the wind blows, where it deposits a part as it goes I 

along, and places where it continually blows receive more, and I 

plaoee where it sparingly blows receive less. The cold dry air I 

abstracts from vegetation, from the surface of the earth, from I 

the bodies of man and buast, and from all material substances, I 

all the moisture that it possibly can get> and, consequently, at I 

ibis season, as we have before said, the ground is parched and I 

dry, the leaves of trees wither and fall, the frames of houses be- I 

come loose, dry, and cracked, and a dry sensation felt. % 
I During the blowing of the harmattan wind, the temperature vnrinunn in 
of the atmosphere is more dry even than at any other period 




of the year, especially in the Gambia region, 
which at other seasons ranges between 20° to 
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^^H (luced to oqIj 7° in some days. Tliis is when tlie harmat 
^^M bree2e blows dtixing the whole of the tweoty-lbur hours. Soi 
^^M times it blows only la the morning, and then shifts to south- 
^^H east, wheQ the wind becomes hot in the afternoon, at wbi 
^^H time the range of temperature becomes very great 
^^H The thnrmometer at its niaxinium io the Gambia region 

^^H averages 90° j medium, 86° ; minimum, 64° : Sierra Leone and 
^^H Liberia, maximum, 83° ; medium, 78" ; miuimnm, 7(j° - GoUl 
^^m Coast and Bights, maximum, 82-10° ; medium, 79° ; minimum, 
^H Ye-S". During the blowing of the harmattan wind the baro- 
^^M meter rises to 31 inches, and keeps there for days, and tb< 
^^M gradually falls until it assumes its normal standard. 
^^H It must be uuderstood that the harmattan wind does not 

^^1 blow continuously during the whole of the season, but only 
^^1 for some day.'?. In the intermediate days, in the sane q/crt/m#, 
^^B tlie regular interchange of land and sea bi-eezes takes place In 
^^H the Z01U of the tradc-'wiwis an easterly or south-easterly wind 
^^m blows. It is sometimes so strong that the atmosphere, which 
^^1 is very hot outside, is very cold indoors, from the const 
^^m change in the geueriil sentient surface. The wiud is so stroaj 
^^1 that the dust flies about in eveiy direction, and whirlwinds are 
^^m frequent in srjuarcs. This wind does not produce that curva- 
^^H ture of books and depredation to furniture which is tlie 
^^1 characteristic feature of the winds of the season. This easterly 
^^1 wind is very unhealthy, and when it blows individuals gene- 
^^1 rally complain of uncomfortable feverish sensations, aa well 

of disease of the internal seci-eting organs. 
KiTeei. on In- During the blowiiig of the harmattan wind insensible 
i^iwiMiT'' spiration is not entirely destroyed, for frequently on rubuing 
the forehead the surface is felt to be i-ough and gritty, and on 
removal small crj'stals are found at the end of the fingi 
These consist of the salts which form the solids of the sudorifi 
rous secretions, and are composed principally of chlorides of 
sodium and potassium. The cold, dry harmattan wind dries 
lip the watery constituents of the perspiration so quickly tl 
the salts become at once deposited. 
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CHAPTER XIL 



1. GENERAL 0DSEHVAT10NS,^2, DISEASES OF THE HOT SEASON. 



"WnOE\T;R,'' says Hippocrates, "would investigate medicine 
properly, and practise it snecessfaliy, sliuiild first cousider the 
seasons of the year and their differeut effects ; the winds 

^common to all countries, and those peculiar to each locality; 

^the aspect of towns and cities in relation to the winds and 
rising of the sim ; whether the ground he naked and deficient 

H in water, or wooded and well watered ; and whether situated in 
a hollow, confined locality, or on an elevated and cold site." 
These were the principles that guided the practice of ancient 
physicians, and this shows that in those days they not only con- 
sidered the importance of sanitary reform, and the necessity 
of sanitary measures for the improvement of the health of the 
inhabitants of towns tmd cities, but that they advocated their 
adoption. - 

We have in the preceding chapters entered fully into the 
physical state of the diflerent stations in Western Africa, their 
sanitary conditions, as well as the seasons which govern their 
various effects on health ; and aa Arbnthnot has justly re- 
marked, each season has its special disease, which is the i*esult 
of fixed physical or chemical laws, and not as a matter of 
accident, so that it will be my province to bring into pro- 
minent notice the diseases peculiar to each of the seasons 
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into which the climate of the West Coast of Africa has he 
divided, 

FranoieHot "VVTieii We consider the pronenesa of Europeans to disease 
lUwoe Jn tbe in iutertropical Africa, and the yearly waste of life which is 
occasioned by increase of that class of population, without 
creased saliitaiy improvemeot, we are of opinion that g: 
advantages would result, were the authorities to make it 
point to ascertain what races of men are beat fitted to in- 
habit and develop the resources of the diflereut colonies, 
and the limits within which they could properly thrive and 
increase. 

M, Budin ha.9 giving the following " gtatistics of the saai 
condition and mortality of forces by land and sea, as lnQueii< 
by season, localities, age, race, and national characters," quoted 
by Martin. He considers that — 

1. The losses of armies from disease greatly exceed tho^e 
time of war from the sword and fire of the enemy. In tlie 
Walcheren expedition in 1809, the mortality of the English 
army amounted to 16-7 deaths by wounds, and 332 by diseases 
per 1000 of the atrength. 

2. The most trifling losses are experienced in general 
troops serving in their native country, and they augment in 
European annies in a direct ratio as these approach the equator. 
The inveise takes place with negro troops, among whom mor- 
tality increases obviously in the direct ratio of their removal 
from the tropics. 

3. Even during a residence in their native country, Europeiin 
armies are subject to a mortality exceeding, in a sensible 
manner, that of the civil population at a corresponding age. 
In certain tropical countries, Sierra Leone for example, t] 
mortality of the isoldiers (483 deaths per 1000) surpasses th^ 
proportion of deaths, which occurs in England anmng the male 
population, at the age of 100 and upwards (454 per 1000). 

4. In localities bordering closely upon each other, the 
tality often differs in a very marked degree, TJiia ought to 
seriously considered in the selection of military stations and 



: ii^^ 

itH 
in^^ 

lies, 
and , 

tta^l 

ted 

Llie 
ish 

ses 

in 
r. 
r- 

le 

M 

mal^i 
tob^ 



GENEILVL OBSERVATIONS. 



207 



jr. fC' 

1°' 

in 



places for garriaona, as well as iu the choice of sitea for barracks 
and hospitals. 

I 5, In tropical r^ous the annual number of deaths ranges 
within very vride limits from one year to auuther, so that the? 
mortality' of a single year cannot seem as a basis for eatiinatiny 
the mean mortality of these countries. 

I 6, In the most unhealthy tropical climates the judicious 
choice of good positions on elevated grounds will often secure 
to armies — composed of men of the Caucasian race — a per- 
fectly healthy contlition. worthy of the moat favoured regions 
[>f temperate climes. The degree of elevation imjuired varies 
"in a marked manner witli the geographical latitude and longi- 
tude of the place. Eesideuce on the higii groimds is fatal to 
k negro troops. 
7. The geological nature of the soil exerts a decided influ- 
ence, not only on the sanitary condition and mortality of 
armies, but also on tlie presence or absence of certain defects 
which render a man unfit for military servica 
^B 8. The increase of the mortality of armies, especially in 
^^arm climates, is detemiinod in a great measure by the marshy 

character of the localities occupied. 
^P y. The mortality of the army iu the different quarters of the 
"^world considerably exceeds that of the navy. 

10. In the temperate regions of Eui-ope, the density' of the 

population in garrison towns tends to aflbct the sanitary eondi- 

tiou, and augment the mortality of the troops. The relative 

density of the population of the different quartere and streets 

of a large town .should bo seriously considered in selecting 

sites for banacks and hospitals, 

^B 11. Numerous facts militate against the hypothesis of a i)ro- 

^hnalve amelioratiou iJi the sanitary condition of European 

^^Kop9 in warm climates in general^ and ijaiticularly in tropical 

regions, oa an effect of length of residence. 

12. In a miMtary point of view, the knowledge of the patho- 

jenic march of the seasons in different parts of the globcj and 

the relation of the sanitary condition of armies with the 
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different meteorological influences, is of immen^ interest, ami 
has tjot yet received the attention it deserves. 

13. The pathogenic influence of the seasons is in a strict 
dependence upon the quahty of the soil, the latitude, longi- 
tude, and elevation of the places, their position iu the northern 
and southern hemispheres, and the nationality and race of the 
soldier. 

14 In all countries where the influence of age has heen 
studied, the lowest mortality has been found to be that of sol- 
diers from eighteen to twenty years of age. 

15. NEtionolity and race fiivour or neutralise the patho- 
genic action of climate, so that, under precisely similar circum- 
atanceSj troops of different races and nations may suffer anJ 
die in different proportions, and of difTerent diseases. 
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Diseases of the Hot Season. 

The hot season of Western Africa comprises the months of 
February, March, April, October, and November. During this 
period the heat of the aun is excessive in some places, and in 
others it is only moderated by the sea breeze ; the animaJ heat, 
which in cold climates averages only 98*, increases from 2''-7 
to 3°-6, This determines tlie fluids of the body towards the 
Burface. There is a diminution of the number and depth of the 
inspirations — a diminution of the quantity of oxygen inspired, 
as well as in the percentage of carbonic acid expired ; the 
blood becomes venalised ; the biliary secretion increases ; the 
urine contains a larger quantity of saline matter. The cutane- 
ous surface is called upon to show incriiased activity, and to 
perform vicarious duties, thus relieviug the blood of the carbon 
which the rarefied air prevents the limgs from removing. The 
increase of this animal heat ia considered to be dependent, to A 
certain extent, " on the more rapid circulation and metamor- 
phosis of the blood." The hot weather exercises at first a 
stimulating, and then a sedative and depressing effect on the 
great nervous centres. 

" The hot season," writes Sir E. Martin, "swells the exterior. 
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^ted produces that general chubbiness of appearance wliicli is 
so reraarkable in the torrid zone, even where the weight of the 
body is sensibly diminished. It increases the animal heat, and 
accelerates the pulse, accompanied hy a prodigious increase of 
the pulmonary and cutaneous transudations. It produces ner- 
vous excitability varjdng in degree in most pei-gons — an ex- 
altation of the general sensibility ; eruptive diseases, latent 
during the cold season, become actively developed ; and the 
cutaneous vessels even in healthy persona are excited to the 
extent of producing the distressing eczema solare, known in the 
tropics by the name of prickly heat. 
^ " Undue exposure, excessive fatigue, mental depression, or 
"eglect of temperance in tliet, residt in ai'dent fever, with 
some serious local detenuination, and that very frequently to 
the cerebral organs, occasionally to the liver. But though this 
is admitted, imder the measures of precaution, dictated by 
common sense and experience, the very hottest are yet the 
healthiest of our seasons, suid of our stations also, which goes 
far to prove that it is not heat alone that does all the mischief, 
but soinGthing else in the climate, and in the constitution and 
habit of the stranger European, not common to the native of 
the country." 
During' this period of the year there .ire many cases of \Jiar- 
and dysenteiy, and proportionally more so in places such 
SiGold Coast, where water is scarce, and the people live on 
tank or muddy swamp water ; or in St Mary's and its neigh- 
bourhood, where the well water h very brackish ; or at Lagos, 
on the deltas of the Niger, whei'e the water at this season is 
highly impregnated with animal and vegetable matter. In 
places where good and pure water is plentifully provided they 
L|m* not common, but form only occasional diseases. At 
^tf'Carthy's Island, and in the countries interior of the Gambia 
region, the month of October is the most tmhealthy of this 
season, the atraospbcTe is hot and moist, and the effect of the 
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Djgentery and diarrhoea of the most fatal kind are of frequent 
occurrence ; virulent types of fever are very prevalent and 
deadly. It is the worst mouth of this season. 

The -months of February, March, and April, although the 
hottest in tlie year, especially in the Gambia region, are the 
most healthy. The heat is only uncomfortable, nnd prodaoes 
great laxity of the constitution, yet it is the moat healthy 
period ; there is scarcely any record of deaths, especially in the 
interior countries, where the ground is parched and dried up, 
and no swamp is anywhere to be se^n. It is the ground-nut 
season, and the time at which each merchant perfonua a great 
deal of labour, and yet there is scarcely any case of fever, dysen- 
tery, or diarrhoia ; there may be now and then a little derange' 
ment of the liver, but otherwise there is very little necessity & 
a doctor. At 51'Carthy's Island, where I acted as physician 
the natives, the dispensary waa generally crowded dnring thfl 
whole of the year, commencing in June, until the hot winds 
began to blow, when there was scarcely a case in for montlis. 
This proves without a doubt that the higher the temperature, 
■unmixed with humidity, the more healthy ia the climate j but 
if the temperature is high and surcharged with moisture, thi 
climate becomes very deadly. 

At Sierra Leone, Liberia, the Gold Coast, and Bights, the 
weather not being so hot, and being mixed with moisture from 
their close proximity to the sea, the season is not so veiy 
healthy as in the Gambia region, although in the two former 
places it is corapamtively so ; and in the latter places the in-^ 
habitants suffer much from diaiThcea and dysentery. ^ 

The following is the medical statistical report of the Anama- 
boe station (Gold Coast), forwarded by me to the civil autho- 
rities whilst acting aa physician to the natives in 18(31 ? — 

" During the quarter ending the ;^lst March there were no 
less than 920 patients in daily attendance in the dispensaryA 
for medical aitL These present heterogeneous diseases, wldch, 
for the sake of convenience, I have classified under four great 
divisions, viz. : — 
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I. Zymotic Diseases. 
II. Constitutional Diseases. 

III, Local Diseases. 

IV. Violence and Accidests, 
" The niimbeT of zymotic cases treated were 503 : there were 

iree very common diseases, viz., ophthalmia, numbering 98 ; 
rheumatism, 89 ; and gonorrhoea, 50, Of the constitutional 
diseases there were 78 treated : the most frequent was debility, 
ibering 38. There were 312 cases of local diseases: the 
t frequent being coiustipatio, 58; and ulcers, 47. Of 
jnce and accidents there were only 27 cases. 
The average daily numbBr receiving relief from tbe dispen.- 
for the quarter ending March 31st, leas 16 dtiya of ill- 
ness, was 12-29, 

The following is the number of cases treated by daily 
ttendanc4\ in the dispensary in cxiensio: — 
" Zymotic Diseases. — Ophthalmia, 98; dysenteria, chronica 
id acuta, 30; diarrbcea, 12; febris intermittens, 32; hemi- 
lia, 20 ; rhciimatisma, 89 ; syphilis secondaria, 1 ; bubo, 
16 ; gonon-hceat 50 ; orcheitiSj 40 ; stricturoe urethrae, 12 ; 
chancrse, 3 ; scabies, 20 ; dysmenorrhagia, 20 ; raeuorrhagia, 
38 ; amenorrhcea, 5 ; elephantiasis GrEecorum, 6 ; dermaphyta, 
15 ; dracim cuius, 5. 

" Constitutional Diseases. — DebOity, 33 ; aphthie, 14 ; 
yaws, 5 ; phthisis pidmonalis, 6 ; anasmia, 10 ; anasarca froia 
renal disease, 5. 

" Local Diseases, — Otitis, 20; pericarditis, 8; uifluenza,3; 
bronchitis, 18 ; gastritis, 3 ; enteritis, 9 ; dyspepsia, 3 ; hernia 
strangiilata, 8 ; hydrocele, 25 ; hfemorrhoides, 8 ; constipatio, 
58; arthritis, 26; bursitis, 30; odontalgia, 9; tumoure, 18; 
sphacelus, 2 ; cataract, 2 ; psoriasis, 12 ; eczema, 3 ; ulcers, 47, 
" Violence and Accidents. — Vuluua incisus, 3 ; coutuaio, 
^B4 In the foregoing are stated the daily number treated, but 
not the daUy number of new cases treated." 

The places where dysentery and diarrhaa are most pre- 
valent in Western Africa, are at Accra and the Bight of Benin, 
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principally Baflajrrj' and Lagos, In tire month of Octohcr, in 
M'Cartty'a Island, and St Mary's at Sierra leone, and Liberifl,| 
diarrhcea and dysentery are of occasional occurrence during the 
conimiiiicement of the raius> from the water being contamin- 
ated with dead animal and vegetable matters which are washed 
down into it, but they are only occasional diseases in these 
placea. 

Tbe air during this period, especially from Sierra Leone toj 
the leeward c^ast, is highly charged with electricity ; lightuing. 
vivid and of long duration, and distant roars of thunder, are fre-J 
quent and constant. These fill tlie atmosphere with increased 
quantities of ozone, which, as I shall hereafter prove, possess con- 
siderable influence in checking the manifestation of fever. It. 
is now a well-known fact, that the best time for Europeans to 
arrive on the coast so as to be exempt, at least for a time, from 
fever is in November. This ride is strictly observed by tbe 
(lambia merchants and the Church Missionary Society, 

In November, on the coasts leeward of the Gambia, viz., froiB; 
Sierra Leone to the Bights, we have the acme of thunder- 
storms, which are generally accompanied by fearful flashes of 
lightning, thus tilling the atmosphere with lai^e quantities <^] 
electricity. 

The following are the obsei'vations of M. Pallas, of the 
French Army in Algeria, as to the effects of electricity iu 
health and diseases (Martiu) : — 

" 1. That just as light and air are the essential agenta 
vision and respiration, so electricity is the functional agent 
innervation. 

" 2. That the greater number of diseases, and especially thoi 
which belong to the class of neurosis, are occasioued by th*> 
exaggerated influence of general electricity, of which clouds, 
storms, and niaiahy regions are the most fruitful sources. 

" 3. Marshes iu their geological constitution, and in th( 
effects which they produce upon the econonjy, present the 
greatest analogy to the galvanic pile. Thus their action is 
much the more baueful, as they contain certain pi-oportions of 
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aler, and tlieir activity is cousiderably increased when tlie 
water coutuJiis oiKanic or saline matter in a state of solution. 
This explains why salt marshes, aud such as are near mamii- 
tine tivei^g, are the moat insalubrious. The drying up or sub- 
mersion of marshes produces analogous conditions to those of 
a galvanic pUe deprived of humidity, or which is undur water, 
and tiie effects of which are then insigniticant. 

" 4 The researches of philosophers and physiologists have 
shown that the electricity produced by our machines exerts a 
special action upon the nervous aysti^m. Expcriunce and 
vigorous observations of facta prove that the diseases which 
are prodvtced by marshy atmospheres are primarily nervous, 
and become iuflammatory only by the reaction of the nerves 
upon the vascular system, inducing consecutive, local, or gene- 
i-al irritation." 

Thy neuroseo are occasioned generally by the effects of 
electiicitj', and iutermitttint fevers have a similar origin ; that 
is to say, they are due to the electrical emanations of the 
marshy pile, which ai'e very active in hot countries, and not 
to miasjuata, which have never been met vnth. 

I have beibre stated that in tropical ciimatta the temperature Pi-Bvi™u(t 
of the body rises fiom 2^ to 3^° beyond its natural temperate 
etaudai'd, but this increase does not go on in any proportion to 
increase of the atmospheric temperature. Wlien this is 
or ll'J,° in shade, the tumperatiu'e of the animal heat is 
about the same, and this superabundance, which might accumu- 
late thfough the iucretised heat of the surrounding medium, 
the all-wise Creator has supplied animate beings with an appa- 
ratus for carrying off. The great sweat glands remove from 
the system, by means of the perspiiation, all excess of heat. " To 
obtain an estimate of the kmgth of tube of the perepiratory sys- 
tem of the whole surface of the body, 2800 may he taken as a 
fair average of the number of pores iji the square inch, and 
700, consequently, of the number of inches in lengtli. Now, the 
« itniber of square imhi's of surface in a man of ordhuiry heiffhl 
and hurlk, is 2500 ; tlu number of pores ilurcfure 7,000,000, 
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^^H and th4 numher of inc.h& of perspiratory t uhe, 1 .750,000- 

^^H 145,833 /cet, or 43,600 yards, or nearly twenly-cigh 

^^H This is a most importaiit calculation, and shows what mischief 

^^H to the system will be the result when the f imctiooB of such 

^^H extensive surface are obstructed. 

^^H The perspiration, therefore, is the great regulator and mode- 

^^H rater of the internal heat of the body. Through it, an individual 

^^H can. live in the hottest weather ; and by the power inherent iu 

^^^L him of generating heat, he is able to live in the coldest clime. 

^^H l^lr Eraamus Wilson, in his " Treatise on the Skin," has most 

^^H truly stated that man can support the intense heat of the 

^^H ti"opic3 without much elevation of his inward heat, and that he 

^^H can live where the mercury ia rendered a solid mass like lead, by 

^^H cold, without the most trifling depression of his vital warmth, 

^^H "But," writes he,"it must not be supposed that the constitution 

^^H of man is the same in these two opposite conditions ; it is, iu- 

^^H deed, widely different ; in the one he enjoys what may 

^^^B teitned a summer constitution f in the other a winter cottsiU\ 

^^H tiort—th& first harmonising with the summer heat, the second 

^^^ resisting the winter cold. 

■Hekiy hcaL At tlus time of tho year prickly heai ia found to be V( 

I troublesome, especially amongst new comers — the red pinjpltss 

^^K or eruptions appearing in the breast, arms, neck, and sometimes 

^^H all over t]ie body, producing the most diaagi'oeable and annoy- 

^^H ing sensation which none can understand except those who 

^^H have sulTered from it It is, however, a sign of good health, 

H and there ia no remedy as yet that could be regarded ag speci- 

H fie. Cold and acid lotions, lime juice, sulphuric acid lotiou, 

H cold hatha, cooling drinks, have all been used, but in vaiji. 

■ The only remedies are palliative, consisting of " light clothiag, 

■ temperance in eating and diinking, avoidance of all exercise in 
K the heat of the day, open bowels," and the use of a loi^e fan at 
^L^ night, 

j^H^ Sir R. Martin gives the following able summary of the phy 

«ttm»ie. sical effects of hot climate on the human economy : — 

" The air being expanded, less oxygen is taken in at eac 
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T^piration. The necessity for hydrocarboaac«oiis food is there- 
fore lessened. Less of the ' elements of resijiratioQ ' ought to be 
taken in the food than would be taken in colder ctimfttes. In 
consequence of the internal increase of temperature, less inter- 
nal heat is required. 

"Exercise increases the heat of the body by increasing the rate 
of circulation aud respiration. In a very hot climate all in- 
crease of heat is undesirable. Moreover, the excessive heat ren- 
ders muscular action impossible, because the circulation is 
chiefly directed, in consequence of the activity of the skin, to 
the surface, ia order that fluid may be furnished for evapora- 
tion, to keep down the heat of the body, to prevent the paitih* 
ing of the siirface which otherwise must ensue. 

*' In coQsequeuce of tlae lessened muscular action^ less of the 
albuminous constituents of the food are required to supply the 
waste of the muscles. 

"Hence, in hot climates, less of both kinds of food should be 
taken, and nature points this out in the absence of appetite. 
To force an appetite atimidants are taken, and then the system is 
overloaded with nourishment. The excessive perspiration re- 
quires au excess of liquids ; but instead of water alone, sugar 
and spirit — the elements of respiration — are taken with the 
vrater as beer; and the spiritj by its stimulating pTOperties, is 
doubly injurious. 

" The excessive flow of blood to the surface (the conse- 
quence of the high temperature), no doubt prevents, for a time, 
the evils resulting from an excess of the two kinds of food. 
The chemical changes and evaporation going on in the skin 
draw the circulation to the surlacu of the body,, just as the 
flame of the lamp draws the oil up the wick. Whilst the 
high temperature lasts, this increased action of a tiow to the 
surface is kept up. It is probable that the action of the heart 
is thereby made feeble by the excessive auction of the akin, as 
we see it frequently ia, temporarily, by the perspiration bath. 
As soon as the tenqjerature falls, the blood ceases to flow in ex- 
rough the skin. According to the dt^gree of cold it is 
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almost driven firom the surface. It accumulates within, and 
congestions and inflammations are produced. Free action ou 
the inner surface of the body for a time relieves the congestions, 
and enables the circulation to proceed." — Martin on The Influ- 
ence of Tropical Climates. 
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DISEASES OF THE RAINY SEASON. 



^ WlTllLN tliis range we mept with the moat unhealthy period of unheiuuii- 
y the tropical year, the commencement of the rains and its ter- 
minatioa; and aometiraes from meteoric causes, during the 
■whole of the rains, fevers of the most severe type arc prevalent 
The temperature at the commencement of the rains falls a 
great deal ; the occasional showei's produce a refreshing aud 
delightful feeling; the atmosphere becomes very moist and 
warm ; vegetable and animal life, which before were in a 
state of dormant vitality, now put on renewed life and vigoui' ; 
decomposition of animal and vegetable matter, accelerated by 
the heat and moisturej is very rapid. The atniosj^here is very 
heavy in the mornings and evenings, and the horizon is covered 
with fog and haze. When the heat of the sun ia felt, it pro- 
duces a great increase in the perspiration, which through the 
moist air seems to exude from the various pores of the body 
by tranaudation, aud not by evaporation. The muscular 
aystem becomes very much relaxed, the action of the heart 
weak i there ia a congestive state of the internal organs through 
the venalised condition of the blood, and ita receding from the 
• surface. 

^P Wheu the rains have not been plentiful at the commence- 
ment, only coming occasionally, and being succeeded by very 
hot days, when there has not been much thunder and light- 
^nicg before and during its cotnnaencement, fever of the most 
^velaxing and congestive character, or epidemics of yellow fever. 
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are generally the cousequence. Dyseuteiy and diarrbce& 
also prevalent in places where good water cannot be obtami 
In Western Africa the commeucement of the rains is 
unhealthy than their terminatioQ, although this period is gene- 
rally very sickly. 

There are naany circumstances which combine to reader th«^j 
season unhealthy — ^| 

1. The occasional occurrence of rain, with the subseciueat 
heat, leads to the formation of stagnant pools, rich in vegetable 
and animal putrescent matter. 

2. The clearing of the tielda by farraers in preparation for 
sowing, deprives the country of the salutary effects of vegetable 
life, in absorbing the poisons of malarious effluvia emana' 
from stagnaut pools and other sources. 

3. The diminished vitality of all the functions of the body ; 
and, 

4. The great want of electric agencies in the atmosphere 
(thunder and lightning), and the consetiuent diminution of 
nature's universal disinfectant— ojom. 

To prove that tho commeucement of this season is even 
more unhealthy to the native population, I shall here quote 
at length my medico-statistical report of Aiiamaboe station, 
from Ist April to 20th May 1861, forwarded to the civil 
authorities : — 

The numerical relations between sickness and health during 
the half section of the second quarter of the year, form an 
interesting data for inquiring into the relative healthiness or 
unhealthiness of the diflerent sections of the year. 

From meteoric circumstances, aa well as pmctical observa- 
tions, it is now imiversally acknowledged that the second quar- 
ter of the tropical year is the most unhealthy part of the year. 

Duriug tho first quarter of the year the nnmber of daily 
patieuts attending the dispensary to the Slat of Miirch, 
amounted to 920 ; whilst during the half section of the second 
quarter, viz., from 1st A[U'il to 2(fth May (scarcely two mouths), 
the number of daily patients was 1114. 
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le average daily number of patiente who attended the 
dispensary for the first quarter waa 122, whilst for the sec- 
tional part of the second quarter it was 22*2, showing an in- 
creaae of 10 per cent of daily attendance. From these facts 
aloue it is evident, that at this quarter of the year the station 
ider consideration was far more unhealthy than the preceding. 
I shall now enter into detail respecting the different diseasea 
treated, and shall follow the division I had formerly adopted, 

riz. : — 

I. Zymotic 

n. Constitutional. 

III. LOCAJ.. 

IV. Violence and Accidbnts, 

There were no less than 5GG cases of zymotic diseases daily 
treated. The most frequent were — rheumatisui, llG; and 
gonorrhoea, 100. It is retnaikable that the number of dysen- 
teric cases was fewer than was expected for the time of the 
year; this may be accounted for from the fact, that the 
natives possess potent medicines for it, and, except in estreme 
cases, they do not apply to the dispensary; so also with fever. 

» There were 83 cases of constitutional diseases ; and 3S6 of 
cal diseases, of which ulcers (100) vreie the most frequent ; 
olence and accidents numbered 79 cases. 
I shall now conclude by statiny, seriatim, the number of 
daily cases treated in the dispcnssuy, as well as those daily 
treated in the houses of Poll Tax patients. 
^^ I, Zymotic. — Ophthalmia, 60; diarrhoea, 12; dysenteria, 
chronica and acuta, 30; febris intennittens, 22; hemicrania, 
6; rheumatisma, 116 ; gonoirhcca, 100 ; strictura urethroe, 40; 
scabies, 42 ; dysmenonbagia, 60 ; porrigo, 18 ; orcheitis, 60. 
^^ II. Constitutional. — Debility, 45 ; plithisis pulmonalis, 10 ; 
^rofida, 28. 

III. Local. — Hemiplegia, with spasmodic contraction, 60; 
otitis, 26 ; bronchitis, 54 ; pneiiiaonia, 18 ; dy9pej)sia, 6 ; oou- 
stipatio, 85 ; odontalgia, 10 ; psoriasis, 8 ; ulcers, 100 ; pedi- 
ilae, 8 ; hydrocele, 9. 
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IV. Violence anu Accidj^nts. — Vulaus incisuia, 30 ; cou- 
tuaio, 24; fractura, 12 j snake bitea, 13. 

The unbealthy season commences later in the Gaxubia regii'u 
than on any other part of the coast, as the commencement ul 
the rams is later. The sickly weather begins about the cm.l 
of June and during July- At Sierra Loone and Liberia tlie 
rains commence early in May, and the sickness then begins to 
manifest itself ; aud it is a known fact, that the report of epi- 
demic is generally heard of one or two months at Sierra Leone 
ere it is heard of in the Gambia, On the Gold Coast station 
the commencement of the rains is not so imhealthyj from the 
exposed, state of the different stations to the constant sea 
breeze and the perfect ventilation which is the reaultv Lagos 
and other parts in the Bights, not being so much exposed as 
the Gold Coast, are very unhealthy. 

One of the causes of the uidiealtliineas of the beginning nf 
the rains is the dhninution of atmospheric ozone. The efftxi 
of this important agent in malarious fever has occupied my 
paiticidar attention. Being stationed for some time in the hot- 
beds of malaria, I had ample opportunities of observing tlie 
various changes whieh take place in tlie system when nadw 
the operation of both. 

The quantity of ozone in the atmosphere has an indispt 
able effect ou the iuUuence of fever in malarious districts'? 
when it exists in large quantities cases of fever are generally 
few, and when in small quantities, fever is more frequent aud 
of longer duration. 

When the quantity of ozone in the atmosphere is very lai 
one may with impunity expose himself, in places where 
malaria is rife, without the manifestation of its constitntioual 
effect for days or even weeks ; and although a large qimutity 
of ozone in the air destroys evidently a large quantity of the 
substance we know as the harbinger of fever, itself, at the 
same time, undergoing decomposition and destruction, yd 
still that which remains may be inhaled in sufficient quantity 
to lead to a paroxysm, although prevented from manifesting. 
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y the powerful fnflnpnce of oTione, which is taken into 
the system by reapiration aiiJ impi-esaion on the exposed sen- 
:ent surface. 

It would appear tliat the quantity of ozone taken into the 
ungs, or the quantity tukeii into the system, in an uadecom- 
sed state, is insufticieiit to neutralise, or destroy m toto, the 
quantity of malaria accumulated in the system. When the. 
latter is iu large quantity, it can only prevent it from mani- 
festing its paroxysmal phenomena. Two cases which I care- 
fully watclied will be aufflcieut to illustrate the opinion 
.bove stated. An officer who lived with me in the same fort 
as very fond of sportinjr, l>nring the latter end of April 
860 he was accustomed to go out shooting every morning in 
the marshy swamp along the banks of the lagoon, in the 
Bight of Benin, but he was never iU. The quantity of oionc 
in the atmosphere was very large, ranging, at an a.verage — thu 
maximum during day, 8° ; minimum, 1° ; during the niglit, 
niajcimum, 9°'2 ; minimum, 2°. When the quantity diminished, 
which it did in the middle of May, none being detectetl on some 
days, the maximum average in the day was 1" ; miniraum, 0°'2 ; 
in the night, maximum, 5°-5 ; minimum, 0''-4, Without at 
exposing himself, he liad a severe attack of remittent 
fever, which was only cured after a large quantity of quinine 
had been administered ; and without a subsequent exposure. 
he had a fit regidarly every two weeks as severe as the first, and 
to put a stop to its mischievous effects on the system, I ordered 
quinine to be taken a day befoie the end of the two weeks, or 
the expected day of the attack, which had the desired effect of 
pi*eventiug its recurrence. 

The other case is my own, occurring during the latter part 
f Jvme of the same year. 1 was accustomed every evening to 
out shooting on the marshy banks of the lagoon, mul was 
perfectly free from any attack of fever, although from the small 
quantity of rain which fell, and the unusual burning heat of 
the sun. I was perfectly ccrtiun that a large quantity of malaria 
wss being generated from these sources. The quantity of 
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ozone in the atmosphere was then very large, being, during 
the day, maximnni, 10" ; minimum, 1° ; and during the night, 
maximum, 8'; mirdmimi, 3". I desisted from the expodi- 
tioQ from having no small shot, and nsed then to take! 
my walks on the shores of the Atlantic, and consequently 
beyond the reach of malaria. Btit a week after, when the I 
ozonometer fell, the feverish symptoms began, producing entire 
loss of aleep, with severe headache, and continued for three 
days, but were subdued on the foui-th day. The quantity of 
quinine taken was comparatively small, being only six grains. I 
A week after I had another attack, but three hours later than 
the first. I now, however, took the precaution, of taking 
quinine on the morning of the next Saturday, and sixailarly 
for some time, until I waa perfectly free from fever. Other ■ 
like cases might be cited, all tending to prove more or less ~ 
the point in question. Sometimes the quantity of malaria 
taken into the system is so great that the small quantity of 
ozone absorbed is not sufficient to keep it in check, and ia ■ 
such a case the effect quickly manifests itself. " 

^V^len there is a large quantity of ozone in the atmosphete, a 
smiUl quantity of quiuiue alone is sufficiently requisite to check 
mahirious fevers. Six grains are sufficient in an ordinary case ; 
but when the quantity of ozone is small, more than double tliat 
quantity vnll he insufficient, and, indeed, in many such cases 1 
have been obliged to give from fifteen to twenty-four graitts 
before I could check its progress. 

The conclusions to be deduced from the foregoing are : — 

1. That the larger tlie amount of ozone in the atmosphere, 
the smaller will be the number of malarious fevers prevalent or 
manifesting themselves ; on the contrarj', the smaller the quan- 
tity of ozone the greater and more fatal will be the number of 
cases of fever amongst the population, cBtieris paribus. 

2. The quantity of ozone in the atmosphere, even when 
large, does not neuti'alise the whole of the malaria generated 
from the different beds scattered on the earth's surface, hut b 
certain quantity ia always left, which is absorbed and accuuiu- 
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lated in the system until a quantity is received sufficient to 
overbalance the vital changes in the difforent essential organs^ 
or the proper motion of the sympathetic action, leading to the 
development of the fever. 

3. That in cases where there is a large quantity of ozone in 
the atmosphere, the quantity i-eceived and absorbed tbrougli 
the lungs and the general surface into the system uadecom- 
posed, aidetl by the chemico- vital changes, is able to check the 

restatioQ of its iiiJluence, but not entirely to anniliilate it. 
That when the quantity of atmospheric ozone ia small, 
and consequently a small quantity, or none at all, is absorbed 
into the system, the chemico-vital changes being no longer 
able alone to prevent the mauifestation of the poison, the fever 
burets forth in full vigour. 

Chemistry has not as yet supplied ug with the means of 

illecting and preserving ozone to any length of time. Being 
a powerful oxidising agent, its formation is easily followed by 
its decomposition or deoxidation ; nud when the chemist will 
tell the physician tliat he has found a method by whicli he can 
not only form a large quantity of ozone, but preserve it for a 
considerable time undecomposed, the physician will say that 
he has at his command a powerfnl means for checking the pro- 
greas of malarious fever far superior to that of qiiinine, 

From noticing the effects of small quantities of ozone in the 
air on patiunts suffering from fever in malarious districts, I am 
led to conclude, that should the chemical experiments succeed, 
we shall be able to cure endemic fever as soon as the symptoms 
begin to manifest themselves, and the system will be freed from 
the tedious and exhausting process of cold and sweating stages. 

Although the quantity of ozone in the atmosphere may be 
small when compared with the constituents of the air, being, 
under ordinary circumstances, according to M. E(5rigny of Ver- 
saiUea, only cue part in ten thousand, yet it must be admitted, 
that when in imy quantity, some portion cannot but be absorbed 
in the mucous and general surfaces, and be able to aliect the 
m. This 13 clearly proved, when we consider that a 
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healthy man in t%venty-four hours absorbs no lees than 
676-000 cubic incliea of air ; that he breathea twenty times in 
a initiiitOj fUiJ at suck times takes into his lungs twenty cabic 
inches of air. This vahiine of air, irupreguated with any sub- 
stance, hygienic (ozone) or mephitic (maLlarious)j comes in 
contact at each respiration with no less than ■201'60O sqaare 
inches of absorbing surface in the air-passages and bronchial 
cells. If, tlieu, the ozone in the atmosphere is pretty well 
developed, a quantity could be absorbed sufficient to cbeck or 
put a stop to a moderate quantity of malaria. 

Along the Bights, on the Guinea Coast of Africa, the 1 
is the source of the most deadly emanations; and I may 
ijuote, verbatim et literatim^ a sanitary report of Quittali station 
{Right of Benin) for the two weeks ending the 31st May 
1860, which T forwarded to the principal medical officer of the 
Gold Coast command : — 

" In viewing the sanitarium for the last two weeks of Mi 
I have to report very unfavorably with respect to the amount 
of dise4tse, when compared with the corresponding weeks ift 
the preceding niontha. It substantiates the now imiversally 
l)e]ieved fact, that the beginning of the rains is the most un- 
healthy time in the year, fever being more virulent than at any 
other period, even more than at the bar^'est or end of the raius. 

*' The sanitarium of Quittah station may be examined ioter- 
naUy, that is, within the fort, and externally, in the town and 
neighbouring villagea. In the fort much mischief iloes not 
exist amongst the men. Besides two cases of fever, there W( 
one of Guinea-worm and one of orcheitis, viz., one in 5'3 ill 

" In the totvns and neighbouring villages there had been 
several cases of fever, some very severe, others niHd, l*oth 
amongst native and foreign inhabitants, either of long or sh 
residence. 

" It would appear that vessels in the roads are not exem 
from it. Not that the infection travels over the sea, hand 
quaquam, but they obtain the infection by landing, as soon 
becomes manifest. Facts corroborate this statement, for the 
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ptain of the ' St Hiliers,' a merchant brig froni Jersey, was 
landed a corpse at Quittah, a few days ago. From inquiiy I 
found that four days ago lie landed at Lagos, and on his way 
from that place to Quittah, wliich occupied only three days 
under sail, he had the fever, and died just as the vessel arrived 
in port. 

Meteorological phenomena went decidedly to account for 
imhealtliiuess. On the 11th and 26th there was not the 
{litest trace of ozone in the atmosphere, whilst in some daya 
ily O'-l, O'-S. and 0''-4 could be obtained, contrary to the high 
egrees I had obtained in the preceding months, The maxi- 
um degree of thermometer was in the movniug, Sl^'lO ; uooa, 
86'^; evening, 83M5. Minimum — moraiug, 75°; noon, 80"*; 
evening, 78", Dew-point. — Maximum — morning, 78° ; noon, 
TS^'oO; evening, 78°. Miuiiiium — morning, 71°; noon, 7-4°; 
evening, 73°, Hygrometer. — Maximum — morning, 4° ; noon, 
9° ; evening. 9°. Minimum — morning. 1* ; noon, 4° ; eveuing. 3^ 
pturation of the atmosphere. — Maximum — morniog, OTS'-O ; 
noon, 877°0 ; evening, OOS^O. Minimum — -morning, SIS'^ ; 
,noon, G7o°'2 ; evening, 69 5"' 8. 

What, then, is the ori^o mali ? I answer, the lagoon par 
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Tl lias sometimes been asserted by foreign inhabitants, re- 
siding south of the Volta, that the lagoon does not give out 
malaria, that, in fact, it is healthy — advancing, as a presumptive 

ason, that " its water is a salt water, and salt water is op- 

■sed to malaria." When we consider the number of cases of 
paludal fever which occur in the region, and that the only 
marsh is to be found in the lagoon, one could hardly account 
for it otherwise. I have always maintained, and I do still 
positively believe, that the lagoon is the source of this pesti- 
ferous poison. 

1st, Because it contains a less amount of salt than the water 
of the sea, the proportion being about one-fourth. 

2d, Because at its banks vegetable and animal putrescent 
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matters are to be found, wHch, when washed of their salt b}r the 
rain, fonn an abundant source of malaria. 

3d, Because its banks, which extend about 250 to 300 feet 
(breadth), covered with low, rank grass, form generally several 
beds, whicli receive the rain-water, and become stagnant pools, 
which are prolific in the generation of littoral poison. 

Paludal or littoral poison ia given out in deadly quantity 
from the^e sources, drifted by the W., W.S.W., N. and NX- 
winds ; calvris ^jarihus, it becomes pernicious to individuals re- 
siding in those tracts of land lying on the border of the sea. 

Ei'ffo, the lagoon is undoubtedly tlie source of malaria. 
To prove more substantially that the lagoon is the/wHiS d ori>p 
mali, on the evening of the 19th May 1 went down the hauku 
of the lagoon, and walked slowly up and down for twenty 
minutes, exposing myself in every conceivable way to the 
effects of malaria. Every circumstance was favourable to ita 
generation. The breeze was hlowing from W.S.W., along a 
tract of the malarious beds for at least twenty miles ; the vege- 
tation near where I stood had been removed by farmers, ami 
rank vegetation and pools of stagnant water %Tere almost under 
my feet. On referring to the meteorological observation which 
I kept, I found the ozonometer to bo as low as O'-S ; during the 
whole of the day the thermometer was 84*; dew-point, 73'; 
hygrometer, 9* ; saturation of the atmosphere, GgS^S ; tension 
of aqueous vapour, 1°'104 The quantity of ozone, which is 
nature's graud and stupendous neutraliser of malaria, was 
^markably small. This ia proved to be a positive fact by 
comparison with the corresponding day of the two preceding 
months, which we iind to have been in March 6'''4, and in 
April 4'''1 The other observations on the same evening in 
Aprd stood as follow — thermometer, 85° ; dew-point, 78° ; 
hygrometer, T ; saturation of the atmosphere, llV-l ; tension 
of aqueous vapour, 1°"241. 

I returned to the fort, and as a precaution, in order that, 
should I get the fever, it might not be too strong, I took one 
grain of the disulphate of quinine. I slept very sound that 
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night; but in the morning I felt a little seedy, though 1 thought 
nothing of it. 1 lost my appetitCj and began to feel a degree 
of lassitude, langour, and weariness, as the day advanced, and 
I feit that I could not apply my mental powers to anything. 
I therefore lay down quietly. At two o'clock I felt a burn- 
ing sensation all over my body, commencing from my feet. I 
had a severe headache, and, in fact, all the symptoms of remit- 
tent fever in the furm in which it generally attacks one. The 
sweating stage came on at half-past seven, and I was then re- 
lieved, but stiD suffered from severe headache. I now used the 
proper means for preventing its reappearance, which succeeded. 
The next day I felt much better, but rather weak, and suflfered 
from slight headache, and in three days after the exposure I 
felt as well as before. 

The facts to he gathered from this are, not only that malaria 
exists in the lagoon, but that it also exists in a very concen- 
trated form; that its influence is speedily manifested in the 
system, although it is probable that in some individuals it may 
not show itself for some days. 

The lagoon, therefore, or its banks, form several beds from 
which axe generated certain deadly poisons, which, in contticfc 
with the human system, produce those phenomena known a.i 
fever, quod eral dcvwnstrandnm. 

WliOst considering the subject of ozone in reference to fever. 
I cannot pass over the very important view of Mr Richard 
Hughes as to the periodicity of ague, and the raiimiah ami 
modus operandi in the treatment with quinine and arsenic. 
Hitherto we have been perfectly ignorant of the action of 
quinine in rapidly checking the debilitating and deteriorating 
effects of ague, but the views now entertained seem to throw 
some hght on the subject. 

He ai^rued, from the coincidental effects produced by the 
cold stage of ague, viz., the chill, desertion of the blood from 
the superficial capillaries, and the consequent paleness, dry 
and rough skin, and sunken features, quick and anxious m- 
spiration, feeble pulse, and diminished secretion ; and that pro- 
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duced by the galvanization of tlie sympathetic nenes in the 
neck, as esemplified by the experimeuts of M. Broun-Sequard, 
Tiz., dilatation of the pnpils, deeertioa of the blood from the 
superficiftl vessels, diminution or absolute check of the secre- 
tiona, and the lowering of the temperature and all vital func- 
tions,* — that ihti cold stage of ague may be produced aitificially 
by the excitation of the ayrapatbetic nerves upon which de- 
pend the contraction of the blood-vessel The hot $ta^( ia 
produced by a natural reaction of the blood-vessels to even 
beyond their natural calibre, which pheuomeuou is observed 
also in the division of the sympathetic nerve. 

From noticing these circumstances, he came to the conchi* 
sion that the sympathetic system was the part of the organistii 
specially affected by malarious poison, and that the phenomena 
of ague depend on a periodical excitement of it by the poisou* 
" followed by an unequally immoderate reaction in the oppo- 
site direction, which latter at length settled down the equjli- 
lirium of health." fl 

Aa I have served for some time in the hot-beds of malaria, ™ 
where aguish and other paludal fevers were of daily occurrence, 
and where the atmosphere teems with pestiferous ghastly mias- 
matic exhalations, especially at some seasons, from^ the com- 
bined sources of the ever-swampy banks of tlie lagoon, lake J 
{lools of stagnant fresh water, and ochletic poison from the effete H 
matter of both man and beast, made indiscriminately in the 
streets and lanes uf large and populous towns, I thijik I may 
be allowed to offer an opinion on the subject. 

The view as to the sympathetic system being the orgauistn^ 
attacked by malarious or paludal poison, will enable us to 
explain many of the concomitant symptoms of intermittent and 
other fevers ; and altliough pathological lesions have not as 
yet been found in that system enough to enlighten us as to its 
trtie nature and condition, yet stiU we are enabled, by the 
various changos in the viscera, m the neighbourhood of, and 
abuudautly supplied by, the sympathetic system, to 1 

* Lecture i:C. iii Ltiiictt, vol. i. 1£68. 
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^niiat there must be some changes in tlie sympathetic ganglia 

^■which lead to those morbid changes in these vbcerte. 

^f One great and troublesome symptom is the severe vomiting 
or nausea which invariably accompaniea ague in Africa. As 
the sympathetiG system governs the functional action of the 
stomach and bowels, then, as a necessary sequence, its derange- 
ment produces a derangement also in the healthy actions of 
that oi^an. There is generally> in these cases, an aversion tu 
food, but very great thirst. The vomiting in many cases is 
exceedingly alarming, and prostrates the patient, especially if he 
has been addicted to a too liberal use of alcoholic liquors. It 
may be assumed, that the deranged sympathetic nerve which 
Eupplies the stomach leads to the secretion of substances from 
the blood which produce a constant irritation, and which 
cannot be sustained, and therefore must be evacuated The 
secretion of only a small quantity keeps up a constant state of 

, nausea without any evacimtion, and the cessation bespeaks the 

L restored healthy action of the ner\-e. 

^p Effects of (igue on the spleen, liver ^ and lymphatics. — The 
spleen, I need not add, is supplied with a lash of nervps from 
the splenic plexus of the semilunar ganglioa By repeated 
occurrence of ague, as in several cases I have seen on the coast 
of Africa, the spleen becomes very much hypertKiphied. It 
becomes reduced in size by the use of quinine and iron and the 
iotline paint, but another attack of ague, or even undue exposure 
to the malarious poison, although without the manifestation 
of the fever, is sufficient to produce re-enlai-gement. 

This enlargement has hitherto been considered as produced 
by tie poison in the blood, but several considerations have led 
me to doubt the truth of the assertion. When we consider the 
effect that will be produced by undue excitement or irritation 
of the lash of nerves with which it is supplied, the increased 
activity which m given to the vessels distributed in it, and the 
enormous engorgement which will follow as a consequence, the 
undue enlargement is at once explained. This enlargement, 
in the first case, if the nervoiis excitement h not mii«^h pro- 



i 



210 MEDICAL CLIMATE OF WESTERN AFRICA. 

longed, gradually disappiiara without tlie use of any medica- 
laent; but when it assumes a cb«mic character^ its reduc- 
tiou becomes exceediagly slow; it seetns as if it wouU 
become penuauentj and therefore requii-es the use of powerful 
drugs to reduce it. In children the reduction, takes place 
quicker than in adults ; for in many case? under my care, no 
Gooner was the quinine, iron, and iodine paint employed, than 
the enlargement began rapidly to reduce. 

The eflects oa the liver are not so well marked as in the 
apleen, as the eulai-gemeut, although definite, is still slow, ex- 
cept when accelerated by the too immodemte use of spirituous 
liquor. 

The lymphatics of the intestines being supplied by tha 
sympathetic nerves, share the same fate, but the swelling is 
generally moderate. 

Headache. — lu some individuals I have seen ague begin with 
severe headache, after an exposure in malarious districts. The 
headache ia generally vety intense, with burning sensations sll 
over the body. This, in most cases, is accompanied with a 
feeling of nausea, and assumes the character of nervous head- 
ache, wliich painj according to Dr S^Tiionds, is located in the 
vaso-motor of the sympathetic nerves of the brain and skulL 
Tu almost every case of ague the patient suifera more or less 
from headache. 

Tfie periodic fits. — From arguments drawn from the rhythini- 
cal action of the hearty and the periodical monthly phenomenon 
of meiistniatioQ iu the female uterus, botli of wliich organs are 
principally supplied witli, and exclusively animated by the 
sympathetic ganglia distributed in them, Mr Hughes draws the 
conclusion, that the periodical character of ague is dependent 
upon a periodicity impressed upon the sympathetic system, 
and manifested in all the phenomena, morbid and natural, 
over which it presides. 

Assuming this data to be correct, the action of quinine and 
arsenic, and also of o^onej can be easily explained by admitting 
that they produce a powerful effect upon the sympathetic 
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ijr'Stem. The two farmer medieines ai'e introduced througli 
to proper channel, viz., the stomach, and the lastj ozone, 
tlirough the lungs, and by an immediate effect on the sympa- 
thetic nerves distributed over the general sentient surface This 
powerfiil effect is remarkably obseiTed in the case of a flash of 
forked lightning, wMch leads to the formation of extraordinary 
quantities of ozone in the atmosphere. 

The observations above detailed respecting the powerful 
check ozone has over malarious fevers, its existence putting a 
veto on the effect-3 of malarious poisons, go far to substantiate 
this opinion ; although it might as well be stated here, that in 
BOtae extraordinary seasons, from purely epidemic iniineQces, 
fever breaks out amongst the inhabitants, ozone being mode- 
rately plentiful ixL the air; but in these cases the fever is easily 
subdued, 

A few months ago Dr Bence Jones and M. Dupr^, whilst Oninino • 

expenmentiDg on the bodies of gumea pigs, found a substance ef the i«ki>. 

closely resembling the alkaloid of cinchona, which they call I 

Anima quinoidinej and which they regard as the earliest pro- J 

ducta of the downward passage of albumen, Dr Bence Jonea ^J 

believes that quioine acts by supplying artificially a natural ^H 

constituent of the animal economy which has been destroyed ^H 

by the poison of marshy swamps or other causes. ^H 

The experiments were made with a view to ascertain the ^H 

a,te at which substances passed into and out of the textures. ^H 

"" They chose quinine because of ita effects, or rather the efTect ^H 

of an acid solution of it, upon light. Quinine was given to one ^H 

guinea pig and withheld from another. Both wero killed. ^M 

The organs and tissues of each were subjected to a process of ^H 

heating in a water-bath with very dilute sulphuric acid, and ^H 

ijom the tissues of the one that had not taken quinine was ^H 

^Kxtracted a fluorescent substance, the solution of which acted ^H 

Hpn the spectrum almost precisely as the solution of quinine. ^H 

^^fot only by the mode of its extraction from the tissues and its ^H 

behaviour towards light w'as this substance not to be distiu- ^H 

guished from quinine, but in its chemical actions with various j 
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other substances."* Wlieii thia shall have been confirmed bj 
further similar experiments, and by experiments alao on the 
bodies of meu and animals residing in malarious districts, we 
may then possibly arrive at a most satisfactory explanation of 
the action of quinine. 

It has also been lately attempted to prove that ozone ia a 
natural constituent of, or present, in the human blood. Herr 
Kiibne made some experiments to prove its existence, but he 
did not obtain it in the gaseous form. He consider, however, 
" that when blood saturated with carbonic oxide is perfectly 
free from oxygen and incapable of absorbing oxygen, it never- 
theless possesses the power of converting the oxygen with 
which it comes in contact into ozone." The action of blood 
corpuscles he considers to be like finely divided platinum 
they ozonise the oxygen, without undergoing any cl 
themselves. 

Dr John Day of Victoria has been experimenting with 
ozone as a means of purifying the air. He obtained ozone in a 
veiy simple way, viz., by moistening the interior of a bell glaas 
receiver, or a lai^e mouthed glass with ether, and plunging 
into it a glass rod previously heated in a flame of a spirit lamp. 
The reaction produced was truly characteristic of ozone. It 
quickly destroyed sulphuretted hydrogen, converted sulphite of 
lead into sulphate, liberated iodine from iodide of potassium. 
rapidly decolorised a solution of sulphate of indigo, thus proving 
tliat it possesses powerful bleaching properties, oxidised iron 
and silver when slightly moistened, coagulated albumen and 
casein, altering their colour, and giving them a greenish tinge, 
and inhaled for some time it produced intense headache and 
sore throat. 

Ozone thus made keeps for a long time within the bottle, 
and can be taken out by rubbing auy .substance, a towel, for in- 
stance, iu the interior of the bottle; the towel becomes ozonised, 
smd remains so for some time. " Viewing ozone as oxygpu iu 
a dynamical condition," says Dr Day, "its increased tictivit 

• Laneet, p. 492, May 6, IPfiB 
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_ it the power of raptdl}- converting tlie products of anitiml 
and vegetable deeompQsitioD into imiocuous compounds, I began 
to test the power of this chemical ozone in a privyj the atmo- 
sphere of which was highly charged with Bulphuretted hydro- 
gen, and probably other deleteriona gases. Before comraenciag 
operationa, I placed a vesstl containing a weak solution of per- 
manganate of potash on the seat, the \md being raised In an 
hour the colour was perfectly destroyed. I then placed large 
glas8 jars, which had been ozonised by means of ether, and a 
hot glass rod in several parts of the privy ; and by this, and 
other methods about to be described, I have kept the air so 
pure, that a solution of permanganate of potash, of the same 
strength aa that first used, will retain its colour for several 
iaya." By the ttieaaa here adopted, aheets, blankets, beds, 
^clothing, bandages, lint, and many other substances, might be 
'ozonised and used as powerful disinfectantsi. 

I Ozone is generated by thr; vapour of the oil of turpentine, 
oil of cajeput, carbolic, and pyroligneous acid, creosote, naphtha, 
coal-tar. and even chloroform. Might it not be of great ser- 
vice when epidemic visitation takes place, that ozone should 
be used for purifying the air of chambers, &c. ? — or be continu- 
ally used in places where malaria is continually generated? 
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Yellow feTcr EvzRT inhabitant of the River Gambia will long remember 
tbe epidemic outbreak of yellow fever during the year 1859, 
and no one •will forget the ravages which a poatilential endemic 
outbretdi committed amongst the few European iobabitants of 
Bathnrst in 1866. The demon of the marsh had an imfettered 
scope over the whole population, white and black — the 
former suffering from yellow fever of the most malignant form, 
and -the latter from bilious remittent fever, and dysentery and 
diarvhcea. The ciy ran through every lip that the destroying 
angel was hovering over the small swampy island of St JIaiy'a. 
and " %vho will be spared to see the end of the season ?** 

St Mary's, as wo have seen, is surromided on the west, soutb- 
west> and south, by the most pestilential mangrove swamp, 
over which, during the blowing of the eonth-vvest monsooa, 
the wind must pass, and waft its deadly emanations into 
the town of Bathurst. Wlien the rainy season conimences 
with much lightning and thunder and plenty of rain, this 
poisonous exhalation is greatly neutralised, although not entirely 
destroyed, and the season is considered healthy, because tbe 
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lype of fever is generally njild, being mostly of tlie intertoitteut 
[variety, ^\^ien there is little tlumdev aud lightning, and 
a plentiful quantity of rain, the tyi>e of fever is more severe, 
being of the remittent variety, accompanied with severe conges- 
tion ; but when the demon of the marsh is allowed to exercise 
its deadly influence unrestrained by any such phenomena, there 
being no thunder or lightning, and but very little rain, fever 
of the most malignant type becomes prevalent, such aa yellow 
fever and ardent congestive fever. 
The commencement of 



the rainy season cf 1866 in the Metwrk ob- 
ivei Gambia was marked with unusual calm, the theimo- 






metrical observations during the mouths of May and June, 
iufitead of being higher than those of July and August, were 
comparatively lower. The fall of the therraometer in May, 
after the hot days in April, was not gradually maintained, but 
the therraometer stgain rose in July and August, when it 
should have been fuither lowered 

The maximum daily themiometrical observation fur the 
month of May was 99°, and this was the height about the latter 
part of tlie month, and during eight days. In June it was 99° 
for nine days, especially during the latter part. In July it was 
99° for no less than twenty days out of the thirty, and for 
August 99" during fourteen days of tho month, proving that the 
niaximiun thermometer of July and August was not lower 
than that of May and Jiuie, but that there were, in fact, more 
hot days in the flrst two than in the last two months. 

The minimum daily thermometrical register was in May 60* 
during ten days ; in June, 60° during fifteen days ; in July, 
60" during twenty- three days; and in Augiist, 60° during 
,wenty-two days, 

The mean observations prove also that the months of July 
and August, instead of beiug colder, were hotter than the months 
of May and June. The maximum mean daily thermometer in 
May was 80°'9 during two days of the month ; on the 29th 
it was 79°"4 ; in June it was 84°*2 during one day ; on the 
20th it was 82°-8 ; 21st, it was 82°4: 3d, it waB 82°-2. la 
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Jiily it was 85° duriug one day ; on the 15th it was 83°'9 ; 
11th, was 83'-8 ; 14tli, was SS'S. In August it was 85*-l 
dixriug one day ; on 2d, it was 84° ; 4thj it was 83°!. 

The mlDimimi raean daily thenuoraeter in May was 70''] 
and TO'-e during two days ; in June, To'O and 75°-8 during 
two days ; in July, TS^-O, VB'l, 78°-6 during thtee days ; in 
August, 70°'l, 72°-3 during two days. 

The maxintum daily range shows that the highest range was 
more persistent in July and August than in May and Junp, 
when the contrary should have been the case. The maximura 
daily range of the thermometer in May was 39° during only 
one day ; for three dsys it was 33° ; in June it was 39° for 
four days, and during four dtiya it was 38° ; but in July it 
%vaa 39° during fourteen days, and 38° during seven days; 
in August it was 39* for ten days, and during eight days it 
was 38'. 

In examining the minimum daily range, we find that the 
niontlis of July and August show the highest range. In May 
it was 21° duriug one day in the month, and the tie.xt lowest 
register was 23°. In June it was 23° during one day, the 
next lowest heing 27°; but in July it was 29* during one day, 
the next lowest was 33° ; and in August it was 27* during two 
days, and the next lowest was 29°'. 

The pluvianietrical obsen'ationa prove also that the mn-fall 
was extremely small; in fact, we might justly state, in a com- 
parative point of view, that there had scarcely been any rain 
during the months of May, June, July, and August, the quan- 
tity being only sufficient to allow animal and vegetable 
putrefaction to take place undisturbed. In May there were 
only two days of rain-fall, and the q^uantity in inches was 10"4. 
In June it was still less; a sliglit drizzle on the 23rd, the 
quantity 01 inches. In July the quantity was 6-72 fof 
thirteen days of rain, and in August the quantity was 19*84 
for twenty days of rain. In the preceding chapter (X.. 
pnge 187) I have shown that at Bien-a Leone the total quan- 
titv nf rain-fall in 1829, for fhp montli of June, was 64-55 
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inches; for July, 125'55 inches; and for August, 123*80. Still 
later, in 1858, the total quantity for May was 895 inches, 
which ia more than tho quantity of raln-fiill in July 1866 at 
the Gftmbta by 2'23 inches ; in June it was 1227 inches ; and 
in July, 23'50. In 1860, the quantity in May was 1024 
inches ; June, 15*3 inches j and August, 26*86 inches. 

It will be seen at once from the above, that the quaotity of 
rain-fall in the River Gambia for 1866 had been remarkably 
small, after making all allowances for its position within tho 
zone of the trade-winds, the whole quantity for the four 
months of May, June, July, and August, being only 27*71 
inches ; that is, 0-85 inches of rain*Ml more thau what took 

I place at Sierra Leone for the montli of August in 1860. 
Again, on the breaking out of the monsoon, in the month of 
May and in June, there are always tlmnder and lightning, 
fierce and vi\'id, which purify the atmosphere from the deadly 
imaoatioDS which are produced by the occasional rain and the 
accompanjTjig heat. In 1866, however, there was no tornado 
I or lightning, and thunderstorms were not heard. It was a 
calm, quiet season, and the old inhabitants prognosticated that, 
should the weather continue, there would be a great deal of 
' Bickness. The practical governor, with his clerk of works, Mr 
J. B. Campbell, weut about the town ordering the inhabitants 
^^ to clean their streets, to drain all stagnant pools, to root out 
^H TBok vegetation, and to observe bodily cleanUnesa, as they au- 
^ ticipated cholera or other maljgiiant fever. 
I The wind was at this time blowing from south-west and 

I noith-weat, over an extensive unhealthy mangrove swamp 
seven miles in length, scarcely less dangerous than the classic 
Pontine marsh j the rank vegetation was just growing; the 
ebb tide left amongst it and the aerial roots of the man- 
groves, deposits from the sea and river; the burning heat, with 
the little tain, favoured exhalations from the alluvial soO of 
which Bathurst is composed, as well as the deadly effects 
of Half Die, which during the waumie is half under water. 
Ail these neutralised the efforts of Ciovernor D'Arcy and his 
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erk of worka, and yellow fever of the most fatal type bnike_ 

it amongst the inliabitants. 

Being stationed, at its first outbreak, in the saaitjirium at 

I Cape St JIary 's, I was enabled to compare the effects of tiu' 

Uouth-west breeze in tht; two places when I was ordered iii. 

JAt the Cape the air was moist, exhilarating, and pure, containin«i 

a large quantity of ozone, which It deriv(}s from the surface ol 

I the sea. As one enters into Bathuist, only a distance of sev 

and a-hfllf miles, the air is oppressive, and htis the proper! 

of a " tainted vapour-hath." It produces a feeling of langoi 

and oppi-essioHj of general lassitude and weakness, with a y 

fuse and exhausting perspiration ; vital activity seems to 

much weakened and diminished j all energy foraakea the body, 

and man seems to vegetate rather than live This was my 

feeling when I fii-st rode up from Cape St Mary.'s to Bathnrst. 

when the yellow fever waa making a temble havoc amongst 

the few European inhabitants in the colony. 

The first case of yellow fever was in a large French ho 
The clerk, who was very temperate, as most Frenchmen are i 
tropical climates, was attacked under circumatances of ratlier 
peculiar nature. He waa up in the morning in perfect he^th 
and was engaged weighing some cow-hide^ There waa amoi 
them one hide which had not been properly dried, and hi 
become putrefied, and the smell from it made him vomit 
gi-eat deal Even the native labourers who were employi 
were sick from it. The clerk took to Iiis bed, black vorai' 
came on, and he died from a decided and rapid case of yellow 
fever. This took place about the end of June, In July 
and beginning of August, as we have seen, the thermoniet 
coutinut'd persistently high, and there was only a &m 
rain-fall. The fever spread through the town with increasi 
violence, and one, and another, and another, fell victims to its 
deadly grasp, The agent and anotlier clerk died in that French 
house, and the rest ran away to a more healthy clime. Amongi 
the victims nf the yellow fever were two medical ofBcers, vi; 
Dr Haniraontl, staff assistant surgeon, who had only a few days 
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before arrived from England, and Dr Calvert^ ataff surgtoii aud I 

principtd medical officer, who waa much respected and deeply I 

mourned by the inhabitants, and who having taken an active I 

port in the epidemic visitation of yellow fever in the Gambia I 

in 1859, had volunteered to come from his station at M'Carthy's I 

Island to Bathurst. H 

From the foregoing it will be perceived that the yellow fever I 

in Eatlmrst, River Gambia, in the year 1866, was purely I 

endemic, that it had it3 origin from local and atmospheric I 

cauBes, and that it was confined only to a very limited area. I 

When the yellow fever was raging, Governor D'Arcy, with the I 

aid of his councillors, passed a most important ordinance, ■ 

which might really serve as a guide to all the Coast Govern- ■ 

ments. He formed a Sanitary Commission, consisting of five or H 

six members, whose duty it was to attend to the cleauliness and H 

other matters relative to the health of the town. I shall hei-e give fl 

the ordinance in fuU, trusting that when such a fearful visitation H 

takes place, as is almost always the case at the beginning of ■ 

the rains at Freetovni and Sieira Leone, similar measures will H 

be adopted for saving tho lives of Her Majesty's subjects : — I 

" At a Council holden on the 18th day of August, one I 

thousand eight hundred and sixty-six. I 

" An ordinance to make provision for the sanitary regulation ■ 

of the settlements on the lUver Gambia. I 

" Whereas these settlements are occasionally visited by yellow pT««niM«. I 

fever, and other epidemical diseases, which arc believed to be in ■ 

a great measure the result of neglect of sanitary precautions, fl 
and whereas it is necessary to make provision to meet the ^^H 
evil : Bo it enacted— ^^H 

" 1. That from aud after the publication of this ordinance, rower ta 
the officer administering the government of these settlements tary i-omi 
for the time being, shall from time to time, and when he may 
see fit, appoint aanitary commissioners, and by proclamation 

invest them with the full powers provided in this ordinance, iionmto 

1111 ^''" ''^ 
" 2. That the aauitarj' commissioners wlien appomted shall, pi«m», una 

end are herebj' empowered to visit all partg of any settiemeut premiKi, 
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for which they may be appointed, and it shall be lawful fot, 
them to eater any buildings, yards, or premises they may 
fit, for the purpose of ascerta.ining their sanitarj- condition. 

" That the sanitary cominissionera shall, and are hereb; 
empowered to cause all veisaels, Iwats, canoes, wood, dirt, ragai' 
broken bottles or glass, and any article or thing whatsoever 
which they may consider necessary, to be removed from any 
wharf, beach, road, street, or drain, within the settlement foi 
\\'hich they may be appointed. 

" That every person owning or dwelling in any lot or parcel 
of land shall be bound and be responsible to keep the street. 
road, and drain in front of his or her said lot clean and 
proper order, but where lots face each other the respecti 
owners shall be responsible as aforesaid for keeping only oi 
half the street, road, and drain clean and in proper order. An 
any filth, rags, or dirt which may be found opposite any lot shall 
be removed by the person or persons responsible as aforesaid, at 
their own cost, to such place as the sanitary commissione: 
may appoint. And any person rtftising or neglecting to compl; 
with this regulation shall, on conviction before any justice of 
the peace, forfeit the sum of £2 for the first offence, or !>• 
imprisoned and put to hard labour for one montli, and for 
any subsequent offence shall forfeit, on conviction, tlie sn 
of £5, or he imprieoned as aforesaid for the space of t 
months. 

" The owner of any vessel, boat, canoe, bricks, or any article 
whatever which the sanitary commissioners may find on any 
wharf, beach, street, road, or premises, and which they may 
consider should be removed, shall remove the same at thi 
own cost, or place them in sitoh position as the said sani 
commissioners may order and direct And any person reftising 
or neglecting t-o comply with such order or direction of the said 
commissioners shall, upon conviction before any justice of the 
peace, forfeit any sum not less than £5, nor exceeding £20, 
he imprisoned, with or without hard labour, for any time i 
exceeding three months. 
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" That any order or direction of the sanitary commissioners 

specting any cesspool, pi'ivy, or drain ou auy premises, shall 

be strictly complied with by the owner or wcupier of the same, 

and any persou refusing ov neglecting to comply with such order 

or direction shall, on conviction as aforesaid, suifer the penalties 

hereinhefijre provided for persons neglecting or refusing to keep 

the streets, roads, and drains clean. 

^^ " That the sanitary comniissioners, if they see fit, shall 

^Kause any goods, merchandise, pTOduce, or hides, which they 

Hbiay be medically advised are injurious to health, to be removed 

from any bmldtng or premises to such place as they may 

appoint ; and any peraon owning or occupying such huikhng 

POP premises who shall neglect or refuse to remove sach goods, 
paerchandise, produce, or hides as aforesaid, shall, on conviction 
before any justice of the pciice, forfeit the sum of £10 for the 
tirst offencCj and £20 for the second offence, and, in default of 
payment, shall be imprisoned, with or i^'ithout haid labour, for 
any period not exceeding three months. 

" Tliat when the occasion for which the sanitary commis- 
ioners have been appointed shall ceaae, the of&cer aclminis- 
ag the government shall, by proclamation, annonnoc the 
upon which the appointment of the commissioners 
'shall then cease, together mth the powers herein given to 
them. 

"That during snch time as there may be no epidemic, or 
no commissioners appointed, the health officer shall have full 
power, as given to the sanitary commissioners, to cause all 
^jtreets, roads, and drains to be kept clean and in proper order 
^By the owners and occupiers of lots; and any person ne- 
^Uecting or refusing to keep the said streets, roads, and drains 
^^ean and in proper order, shall, on conviction as aforesaid, 
^suifer the penalties provided for not keeping the same clean 
^Bpd in order. 

^ "That the health officer shall also cause all filth, broken 
jttlea, rags, and dirt to be removed from the beach or any 
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wharf by anch persona as may be given to assist him by tl 
officer administering the government. 

" That the health officer shall cause the owner of any 
hoatj canoe, wood, or any article which shall be rotting sni 
decajing on or in any part of the beach, wharf, streetj or road, 
to remove the same ; and should any person neglect or refuse 
to coaply, such person shall, on conviction before any justice 
of the peace, forfeit the sum of £5, or be imprisoned, with or 
without hard labour, for the space of one mouth. 

l| 

" Should the sanitary commissionera or the health oGBcer he 
unable to find any owner to any vessel, boat, canoe, wood, or 
other article which shoiild be removed, they shall affix a notice 
on or near the vessel, boat, canoe, wood, or other article, that 
the same is to be removed; and if no steps shall be taken 
within three days to remove the same, they shall cause it to 
be removed at the expense of the colony; and should any 
owner afterwards be found, he shall, on couvictiou before auy 
justice, be liable to refund the expense incurred, in addition to 
any other punishment to which he maybe sentenced. Should the 
vessel, boat, canoe, wood, or other article, be rotting and decay^j 
ing, the sanitary commissioners or the health officer shiill, if a^| 
owner can be found, cause the same to be biimed or destroyed- 

"That the owner or occupier of any lot wherein there is ft 
pri'^ or cesspool, shall, once in each month, between the 1st 
day of June and the 30 th of November in each year, cause at 
least one bushel of Ume or powdered charcoal to be thrown 
into the same ; and should any person, on information given, 
be convicted before any justice of the peace of neglecting to 
comply with this provision, such person shall be fined in 
sum of 10s., or be imprisoned for the apace of one month. Ol 
half of the said fine shall be paid to the informer. 

" That any order signed by a sanitary commissioner, or 
the secretary to the commissioners, shall be sufficient and 
binding on all parties under this ordinance." 

This able ordinance was drawn up by AssLstant Coi 
sary Blanc (since deceased). 
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■ About the beginning of September there was an entire m«wiic ■ 
change in the meteoric state of the country. The ther- ctj*«titni ui 
motneter, which had been constantly high, began steadily to " 

reduce. For the first few days of the month the quantity of ^^H 

rain-fall was plentiful and constant. During the outbreak ^^M 

there waa a constant grayiah or bliiish-gray haze over the ^^H 

town of Bathurst, commencing from Half Die to the burial ^^| 

ground, which was seen from the Cape, and which was not dis- ^^M 

peised by the breeze. This heavy cloud was no longer visibloj ^^M 

but only a mist, easily dispersed as soon as the sun was up. ^H 

The wind was stiU blowing ft-oni the maLarious swamp, but ^^H 

le atmosphere seemed more bracing and less depressing. ^^| 

Tor nine successive months, {.e., since December, there had ^^| 

scarcely been any thunder or lightning. In the thunder ^^M 

months of May, June, and July, there was none heard, nor ^^M 

was there any lightning ; but now the reserved electricity ^^M 

I seemed, as it werej to explode with immense rapidity and force. ^^M 

Every evening and night the lightning, in splendid forms of 1 

pig-zag, sheet, and forked, Hashed from skies to skies, and ^^M 

then darted on the negatively-electrified ground, accompanied ^^M 

with tremendous roars and explosions of the vast atmospheric ^^H 

Leyden jar. On the night of the 12th instant, at 12 o'clock, ^^M 

there was such a severe thunder-storm, without rain or tornado, ^^| 

that it woke nearly all the inhabitants from their deepest sleep. ^^M 

The heavens seemed to quake in such a way as had not been ^^M 

beard for years. The morbific InBuence of the mai^h was in- ^^M 

capable of withstanding the produce of so poweiful an agent. ^^M 

The grayish-blue mist, which had for nearly six weeks hung ^^| 

K'BT the town of Eathurst, was dispersed. All the yellow ^^| 

ver cases began rapidly to decline ; no new case, even ^^H 

amongst new arrivals, was registered ; the Europeans, instead ^^| 

of having the yellow jack, now got mild remittent fever ; and ^^M 

the natives, who were laid up in scores with severe bilious ^^M 

remittent, now got the mild intermittent. The number of ^^| 

European inhabitants at the time of the outbreak was thirty, ^^H 

I and fifteen fell victims to its deadly grasp. ^^M 
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The endemic outbreak of yellow fever, therefore, we miglil 
fairly state, died away, principally from tlie mattries merfca 
being destroyed by the products of ligbtniag and thunder 
storms, and the draining and flooding effect of heavy rain. 

In the epidemic of yellow fever in Sierra Leone in 1858 and 
1859, there was not one case in the barracks, which, as 
have before degcribod, is situated on a great elevation in the 
centre of the town. Thi? proves how powerfully hygienic is 
elevation in preveutiug the spread of malarious disease, and 
slvould lead to the occupation of the high lands behind the 
city. ^ 

It was the practice during that epidemic to send men who " 
were siiiFering from yellow fever on a sea voyage by the con- 
tract tnaU steamer ; the result proved this practice to be ver 
injurious. In a commencing case, the sea air, with the incoQ-j 
veaieuce of " ou board the ship " under a tropical heat, seems to^ 
accelerate the effects of the poison by acting oa the liver. 
From all the accounts I could gather from the captaina, there 
was not a case of recovery amongst those who embarked 
whilst suffering from the fever. They generally died before or 
about the fourth or fifth day. Most of them suffered from severe 
dGlLrium. Of three coses that died on board the ** Ethiope " 
in one of her voyages, two were delirious for a couple of days 
before death, and one for twenty-four hours. The black vomit 
commenced as soon as they were conveyed on board. Towards 
the ebb of life their lips, teeth, and tongue became blackish- 
blue, and in severe cases there was bleediug from the gums. 

In some of the cases on board the contract steamers tl 
nervous system was hyperjestheticaily affected, the lips and 
muscles quivered convulsively, speaking produced great exciU 
ment and exhaustion, the thirst was craving, with ability 
drink any quantity of water, but no desire for food, and no 
much purgmg. In one case, twelve hours before death, the 
patient ate an enormous quantity of food. Not one of tliose 
who had gone on board after the yellow fever had been coa- 
trocted, escaped ; one died six hours after leaving port. It ia 
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therefore, against every precedent to advise a person labour- 
ing under yellow fever in Western Africa to travel by aea ; 
tliey have better chance of recovery on land ; but as soon as 
ey become convalescent, and are able to move about, a sea 
voyage produces in them a most beneiicial result. Exactly 
the contrary is the case with intermittent and remittent fevers^ 
which begin to decline as aoon aa the patient enters the 
vesseL 

During this season of the year Guinea-worm ia more pre- guium.!^? 
valent on the Gold Coast than at any other time ; the cold 
season seems to be its period of irritation, although it may 
3cur at any other period. This may be explained from the 
sition, that during the hot season the temperature of the 
is uniibrm, especially in the exposed lower extremities of 
poor, which is the general abode of the worm ; but during 
iins, the worm, occurring amongst those who go bare- 
and expose their feet to wet and cold, and consequent 
changes in the temperature, feels the change, and if loaded with 
ova, endeavours to make its escape ; it then causes severe in- 
flammation and a blister over the part where it intends to 
make its exit, and then protrudes through it, 

Elephantiasis Ai-abum, also, is very troublesome at this Lioiphamt- 
season, and generally commences at this time, especially when 
it is caused by Guinea-worm. The leg begins gradually to 
enlarge, with very little or no pain at all, and increases without 
stopping, through all the seasons, when once it has eommeueed. 
This disease is notiaed in Dis Cove, Gold Coast 

Goitre, or swelling of the thyroid gland, commences also at Goiin». 
this season of the ytar in countries where it is endemic. It is 
greatly favoured by the cold, and commences with a soft, very 
peldiug tumour. In one case that I saw, the whole of the 
leck was swollen, deglutition was impeded, and much pain and 
^^inflammation accompanied it. In the majority of cases it 
^M^iiis very insidiously, aud the glands swell gradually with- 
' rtut attracting the notice of the patient ; then, from being soft 
^nd yielding, it becomes hard. There is no heroditary tpn- 
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ileocy ia toost of the cases, and it occurs amongst tlie strong 
and robust. This disease is noticed in the swampy island of 
McCarthy's, several miles inland of the River Gambi*; the 
soil appears to contain a large quantity of lim& 
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This aeaaon has been justly considered the most healthy on 
the coast ; fever U of very rare occurrence. The harmattati 
cold, dry wind of the desert places a veto on animal and vege- 
table decomposition, and, consequently, on malarioua exhala- 
tions, and, consequently, malarious fever ia uncommon in this 
season. Tliose suffering in convalescence are restored to their 
proper healtli; all malignant diseases, as if by magics dis- 
appear ; ulcers quickly cicatrise, and cutaneous eruptiooa are 
aiTGsted. Even the most dreadful outbreak of small-pox can- 
not withstand it ; the pustules soon heal up, and the disease 
disappears. If the best vaccine matter be used for inocula- 
tion whilst the hannattau wind is blowing, its effect is nulli- 
fled, and the system becomes perfectly exposed, as an unvac- 
cinated patient, to the baneful inJiueuce of the epidemic. It 
has exactly the same effect with the exanthematous tever&, 
curing them by hastening the different stages, or withoot 
allowing them to ran their regular course. In the year 1770 
there were on board the " Unity," at \\liydah, about 300 slaves. 
The small-pox broke out among them, and it was determined 
to inoculate. Those who were inoculated before the harmat- 
tan came on got very well through the disease. About 
seventy were iaoculated a day or two after the harmattan set 
in, but not one of them had either sickness or eruption. It 
was imagined that the infection was effectually dispersed, and 
the ship cleared of the disorder ; but in a very few weeks it 
began to appear among those seventy. About fifty of them 
were inoculated a second time; the others had the disease 
in the natural way. A harmattan came on, and they all 
recovered, except one girl, who had an ugly ulcer in the 




247 

locuiated part, and died some time afterwards of a locked 
jaw.* 

In the mterior of the Gatobia and Senegal, the haituattan tcfrcct, «rih» 
biows more regularly for days, and eveu weeks continually, tin: wuLieiiti 
than at any other part of the coast. The air ia dry, and pro- 
duces a sensation of a sharp cold, which is pleasant. This 
cold ja superficial, and an individual generally feels an iiicreaBed 
d^ree of activity ; " the skin reddens, and, in extreme cases, 
the limbs have a tendency to stiffen, instead of yielding to the 
1^ irregular and involuntary motions which constitute shivering." 
^uJi unpleasant dryness is felt in the mucous coat of the 
^nostrils as the wind passes along it ; the hair bristles fearfully ; 
I the lips chap and spht; the kidneys are called upon to do 
more work ; there is very little, if any, perspiration, even after 
a long walk ; the sudorific glands are in a quiescent state, 
as well as the sebaceous follicles, which is remarked by the 
dry, harsh feel of the surface, now deprived of its unctuous 
■ecretion. Those who have resided in the tropics become 
goose skinned and shrivelled, their hands becoming uncomfort^ 
ably dry. 

In the intermediate days between the hannattan the weather Fivefin 
is generally hot, sometimes windy, hut deprived of the un- «euon. 
pleasant dry sensation. Individuals are generally subject to 
fevers, which might have been prevented by the preceding 
baimattan days. The fever is, however, peculiar, and charac- 
terised by a feeling of general lassitude, uneasiness, slight 
headache, burning in the nostrils, a burning heat in some 
individuals, a coldish sensation all over the body, a pretty good 
appetite, but no decided prostration or fever, and in a few days, 
with some individuals, without even taking any medicine, the 
fever subsides of itself. 

Sometimes when the harmattan blows for several days, and 
the kidneys do not act aufliciently, the bowels act vicariously, 
and relieve the system of the superabundant accumulation, 
and diarrhcea sets in and continues in spite of all remedies. 
' PhiloMphioal Transftctions. toI. liii. 
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It causes vety little paiiij and sometimes none at all, and is 
cliaracterised by copious watery discharges, colotuied by loose 
ftecol matter. As soon as the cold wind subsides, and tbe akiii 
resumes its action, thu iliarrlioea also gradually subsides, and 
tbe patient returns to bis usual health. 

Tbe diseases of this season consist of disease of the intenuil 
organs. The blood recedes from tbe surface, and aecumidates in 
tbe interior; indurated, sub-acute inflammation of the Uver 
and spleen are common ; htemoiihages sometimes take place ; 
there may only be slight derangement of the hepatic functions, 
consisting of " irregularity of the bowels, with motions of various 
colours, and fcetid or insipid odour ; general languor of bodv 
and mind ; elight nausea, especially in the mornings, when ws 
attempt to brush onr teeth ; a yellowish fur about the l»ack 
part of the tongue ; unpleasant taste in the mouth on getting 
out of bed ; a tinge in the eyes and complexion from absorp- 
tion of bile ; the urine high coloured, and a slight irritation in 
passing it ; the appetite impaired, and easily tnmetl against fat i 
or oily victuals; irritability of temper, dejection of mind, loss 
of flesh, disturbed sleep." But sometimes tliLs increases greatly, 
and the patient becomes affected with jaundice, with or without 
any pain in the region of the liver. Chronic emptious are' 
repelled, and sometimes are followed by headache. 

As in India, so in some parts of Africa. " In the old resi- 
dents," says Sir R. Martin, " the appetite fails, accompanied by J 
an oppressive sense of abdominal fulneas ; and when thia | 
state is not met by a suitable change of diet, clothing, and 
some medicine to act upon the skin and bowels, visceral con- 
gestion, cedema of the lower extremities, or some more aetivQl 
disease, niay ensue. Ncw-boin infants suffer materially from,] 
and are sometimes destroyed by, the impression of our cold] 
season on the unguarded and delicate surface. The abortions I 
of the cold months have always appeared to me connected wilhJ 
acute nervous congestion ; and the intermittent stat^ of the 
pulso and the epigastric pulsations, common to old Indians at 
this season, are increased by this state of the great nervouj 
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uks, The kidneys act during the continuauce of the cold 
weather with diabetic violeucej the urine being limpidj and 
ey only cease to do so on the return of a wanner season, and 
"consequently equability of circulation, causing njoisture of siir- 
face. The biliary excretion, in excess during hot and rainy 
seasons, is here diminished, as indicated by the whitish or clay- 
coloured state of the alvine discharges, following the reverse 
order of what takes place in the instance of the kidneys." 
^Jhe functions of the liver in a great many cases are depraved 
^H On the West Coast of Africa individuals of arthritic tem- imeunMH 
^Berament suffer most severely from gout and rheumatism at 
certain seasons of the year, occasioned either by excessive 
debauchery, undue exposure, or hereditary predisposition ; and 
in a great many cases we can only account for the cessation 
from meteoric circumstances. I have seen patients suffering 
most severely from tlie worst forms of gout and rheumatism, 
with flying pains all over the body, swollen joints, intense local 
pains, with a deposit of what is wrongly called chalk-stone, 
before the occurrence of the harmattau wind ; and when it 
blows, all, like a spell, disappear; the swelling is gi-catly 
reduced, there is no pain, and the patient is able to move 
about with ease and comfort, and generally expresses himself 
to be "jolhj;" but no sooner does the harmattau cease, and the 
^., S., or N.W. wiuchi begin to blow, than the symptoms 
/gradually begin to reappear, much to his discomfort. The 
/ beat remedy used by the natives in the Bight of Benin for 
gout and rheumatism is the fat of the boa-constrictor. 1 have 
never had an opportunity of examining its effects ; but judg- 
ing from the stiitements of the natives, it seems to possess a 
powerful penetrative action. It is employed also in con* 
sumptive pains in the ciiest, which, they say, it greatly relieves. 
During the hatmattan season pregnant females sxiffer a good iinjmgin- 

til'" 

deal from cold and coughs, which they describe as far exceed- 
ing any other time ; and they also observe that tlie cold is loss 
felt when in an unpregnated state, although the weather is of 
the same temperature. They, however, feel ligliter and more 
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lioosty, if they have saflet<ed 
Ijibosz dnmig tJus aeaaon is -v&f 

fnok. It lakcB aboiit tfaree-fonitlts of tlio ordinary time. 

Ike pHtieafai goiaalfy cotii I wti of wrwee cold and trembling 

pMBS tbea cone on, and the nteros seems to act with double 
CB^j tad faiefr Vie psins are piincipallj dragging lumbar 
faim^ AStix d tlN i i y , , aetere pains aze felt all over the lumbar 
■ad pdvie zcj^om, and ia the hip joints ; but they continue 
oBfy for a short time, and tiien disai^i«ar. This wind has aii 
in* j g waii fe efiect on the galoctophorous glands. A dry, scanty 
bvcMt mam we en tl m a laiige and ahondaat quantity of milk 

Tht ytma^ ia&afc at this Beaaon of the year suffers much 
from oold, esfediJlj amongst the lower class. The babe is aaid 
to ciy much more than at any other time, and is much more 
bovhleaome in nursing. Glandular swellings are common 
amongBt then, epedallj those three or four years of age, 
vhich generally run on to the formation of matter. The priu- 
dpal glands affected are the parotid, submaxillary, and glandular 
ooncatinatse. Sometimes the swellings are so large that they 
extend the cervical ^iscia to snch a degree as to impede th« 
healthy action of the large vessels, and interrupt breathing. A ■ 
most extreme case of the kind came under my notice on the 
Slave Coast in the month of January 1860. The patient was 
a girl of five years of age, and during the occurrence of a severe 
harmattan in the bi^tnning of tlie month had suffered fi-om the ■ 
glands of the neck. ^Then I saw her the parotid, submaxillary, 
th^Toid, and all the' other glands of the neck had become 
involved. The cervical fascia was considerably stretched ■ she 
Buffered from severe pain, and was quite unable to tnm her ■ 
head one way or the other. The breathing was very stertorous ^ 
and huiTJed, ranging from 50 to S6. She had a slight cough, and ' 
ber deglutition was much impeded The child, which was said ■ 
to have been strong and atout, was now reduced to a skeleton; 
the eyes, standing ont of their orbits, staring ghastly; cheek 
sunken, and the bones of the face prominent ; the 
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cervical vessels and air-passages were so compressed that their 
proper functions were entirely interrupted, and that, with the 
inability to take food and the dyspepsia, led to ill noorishment 
of the system and deprivation of the blood. The child was, in 
fact, dying from inanition. A lancet dbeharged a large quan- 
tity of matter; the paiji diminished; the number of respirations 
fell ; the breathing became more natural ; a revival waa obaerved 
in the countenance ; and the child, who was at death's door, now 
looks lively, and enjoys its meals. 

How far the statement of Dr Lind,* that the haimattan is a 
' maliffnani and faial teind," is true, I leave my readers to 
their own opinion. 



Mortality aud Begistration of the Black Tboops and 
iNHABiTiSTS m Western Afkica. 

Dr T. Graham Balfour, F.K.S., Deputy Inspector-General of Moiuuty of 
Hospitals, in hia able summary of the health of the army all '™°'* 
over the world, published in the " Statistical Reports of the 
Army Medical Department " for 1859 to 1862, gives the foUow- 
iDg as the rate of sickness and mortality of British troops on 
the West Coast of Africa : — 



I 



West Afeicak Stations. 



1. In Sierra Leorie the sickness is represented by 740 admis- 
sions, and the mortality by 29'53 deaths per 1000 of mean 



Hstrength. 



2. At the Gamhia the sickness is represented by 978 admis- 
sions, and the moitality by 3374 deaths per 1000 of mean 
latrength, 

3. Ou the Oold Coast the sickness is represented by 624 
admissions, and the mortality by 26-45 deaths per 1000 of 
niean strength. 

The Gambia and Sierra Leone seem to be the most sickly ; 
ut the average duration of the cases of sickness, and the 

* BiaepraQd of Hot Cliuiatos. 
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mortality compared with the admiasioDS, is greatest ou the 
Gold Coast. 

The most prevalent miasmatic diseases in Sierra Leone are 
as follow : — 

Paro3:ymnal fevers, represented by 98 admissioas per 1000 
mean strength ; rfieumatism, by 56 per 1000; dysentfri/ and 
iHarrhmt, by 20 ; eruptive /even, by 23 per 1000. 

The moat prevalent on the Oambia ate : — 

Paroxysmal fevers, represented by 294 admissions |JtT 1000 
of mean strength ; dysentery, diarrheea, and cholera , by 5S p«r 
1000 ; eruptive fevers, by 44 jcwr 1000 ; rh.cumatism, by 28 per 
1000 ; aphthaimia, by 13 admissions _p(T 1000 men. 

The most pvcvalent on the Gold Coast are : — 

Dysentery, diarrhea, and cholera, represented by 31 admis- 
sioQs per 1000 mean strength; rheumatism, by 26 ptr 1000 ; 
ophthalmia, by 19 per 1000 ; paroxymital fever, by 11 admis- 
sions ptr 1000. StmiUpox and measles are sometimes epidemic, 
and Guinea-worm among parasitic diseases holds a prominent 
place. Indeed, in 1861, this affection was the cause of one- 
third of the admissions into hospital ; and it is worthy of 
remark, that in that year not a single case occurred among 
tlie troops at Sierra Leone and the Gambia. 

The two following tables will show the greatest number of 
annual admissions and mortality in the stations on the West 
Coast of Africa : — 




Station* of BritUU Army on Wftst Coaat 
of Africa, Krnni^^ in oroer of the 
gre»tc»t Number of Animtil Adruis- 
■ioiu iier 1000 of T&ean StrcngUi. 


Annant AdmiMigmt 
Mean Strengtli. 


Annnitl Hottalitv 

per 1000 

Mean Stnngth. 


Gambia, , , , 

Sierra Leone, 

Gold Coast . . . 


978 
740 
€24 


3374 
39 43 
S6-4S 
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II. 



Stations of British Anny on West Coast 
of Africa, arranged in order of the 
greatest Number of Annual Mortality 
per 1000 of Mean Strength. 


Annual Mortality 

per 1000 

Mean Strength. 


Annual Admissions 

per 1000 

Mean Strength. 


Gambia, 

Siem Leone, ....... 

Gold Coast, 


33-74 
29-53 
26-45 


978 

740 
624 



MOBTALITT OF THE BlACK TbOOPS SERVING ON THE WeST CoAST OF 

Africa and in the West Indies, taken from the Reports of 
THE Army Medical Department presented to Paruament.* 



West Coast of Africa. 






'^g 



PLACE. 


Ratio of Deaths per 1000 Men. 


1859 & 1860. 


1861. 


1862. 


Siena Leone 

Gambia, 

Gold Ckkast, 

Lagoe, 


24-48 
30-13 
16-89 


40-53 
46-40 
42-64 


28-36 
19-13 

28-74 
28-57 






West Indies. 



PLACE. 


Ratio of Deaths per 1000 Men. 


1859 & 1860. 


1861. 


1862. 


Windward and Leeward ) 
Command, ... . 

Jamaica 

Honduras, 


21-86 

31-20 
30-45 
20-57 


20-85 

18-65 
26-33 
16-12 


18-92 

30-26 
27-31 
16-30 



* Report of Select Committee on Africa (Western Coast), 1866. 
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Table showing tu^ Propoetiok of Adhissions into Hoapiijit 
AKD Deaths, fer 1000 Mean Sthenqth, ok tas averaq£ of iss 
FEKioua Noted. 



Stitiona. md Period of 


Sierra 


Leone, 


Gan 


ihia, 


Gold Ctatt, 


Obftervations. 


1850-18ti2. 


185y-1862. 


m9-18«l 


DtseoseK, 


Admis- 
sions. 


Deaths. 


Ailmla- 
sions. 


Deaths. 


AdniM- 
siona. 

ll>3 


Deatlu. 


Mmamfttie Diseases, . 


227 


4*92 


458 


4-60 


4-96 


Enthetio Diseases, . . 


142 


*.. 


153 


1'53 


41 


«■•» 


Dietetic Diseases^ - . 


J 


■70 


3 


... 


2 


... 


Paraaitic Diseases, . . 


19 


i«« 


14 


... 


223 


... 


Diathetic Diseasea, . . 


4 


*»• 


» 


2-30 


1 


,.. 


Tuliercular Diseases, . 


16 


7-74 


14 


920 


5 


3-31 


Diacaaea of the — 














Nervttua System, 


14 


4-22 


15 


163 


12 


331 


Circiilatoty System, 


1 


■ ^> 


2 


1-53 


*.. 


■83 


Eciipimtory Svatein, 


67 


4-92 


94 


8-43 


39 


413 


Digestive .System, . 


26 


4m 


28 


•77 


34 


a-47 


Reproductive System, 


6 


■ •■ 


3 


... 


e 


*., 


UriDary Syatem, 


I 


4*< 


4 


•77 


3 


... 


Locomotive Syatem, 


13 


•70 


fi 


■77 


13 


*.. 


In tegumentary System , 


124 


«>■ 


m 


• *■ 


99 


■ *• 


Diseases of Nutrition, . 


1 


* i > 


1 


■ 4 ■ 


««> 


... 


Accidents, .... 


5ii 


,,. 


57 


• «* 


56 


40Q 


Battle, 


ir. 


2''ll 


8 


• •- 


*». 


- - » 


Homicide, .... 


1 < * 




1 


■77 


... 


_ 


Suicide, ..... 


l'4 


... 


r*t 


'77 


... 


■83 


Execution, .... 


*P. 


• - » 


■ ■• 


■77 


*. - 


ISb 


Corporal Punishment, 


6 


■ 4 m 


5 


A*a 


e 


**t. 


Not Specified, . . . 


2 


... 


fi 


... 


£ 


... 


Total, . . . 


740 


29-53 


978 


3374 


624 


26*45 



On the "West Coast of Africa the Registrarshtp of Births, 
Deaths, and Marriages is not vested in the medical profession, 
and, cousequeotly, it will be impossible to get accurate retums 
of the causes of death. How will theso Registrars appear if, in 
the Central Government, a Medical Registrar-General w«a 
appointed, and the foUowiug iiistructionSj which were sent by 
the Eegistnir-General of all England to hia two thousand two 
hundred reporting officers, were sent to them? — 

'• If the deaths registered during the quarter have been above 
or below the average, state whether, in your opinion, the fact 
ia wholly or partially to be accounted for by sauitary arrange- 
ment s, by increase or decrease of population, the weather, 



■ 

I 
I 
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small-pox, measles, scarlatina, whooping-cough, fever (in- 
cluding typhus, tj^hoid, relapsing, infantile fever), cholera, 
diarrhoea (including bowel complaint), dysentery, bronchitis, 
or other diseases. Also with regard to increase or decrease of 
births, you may mention any circumstance to which it may be 
attributed. By ' average ' must be underatood, not the average 
of numbers in other quarters of the year, but the average of 
corresponding quarters in four or five previous years." 

This proves at once that we shall ever be ignorant of the pro- 
per death rate until the plan is remodelled. And now that the 
whole coast is placed under a Central Grovemment, the Gover- 
nor-General should appoint medical registrars in the difierent 
colonies, should have a Medical Eegistrar-General in Sierra 
Leone, and should have quarterly or half yearly reports sent as 
to the rate of mortality, which should be summaiised' by the 
Eegistrar-General, and published for public information in the 
Government Gazette. There wUl still be some fallacy in the 
report, which will be unsatisfactory until the people be com- 
pelled to get a medical certificate for each death. I hope this 
suggestion will meet with the approbation and consideration of 
the Central Government. 
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1 Ybibly Return of Cases of DiaEASES treated jn thbColosui ■ 


^^a Hospital AT TftsHV. — Dh Deake, Asst.-Col. Sl'boeon. M 


^^^^ I.— From 1st April 1845 to 31aT Majich 1846. ■ 


H" 


I {From the Sierra Le-om Almanac for 1664. ^^H 


■ 


DISEASE. 


^ ^ HI 

ll 


1 


-J 
1 


1 


5 


1 

< 


ill 

ll 




Dropsy, .... 


10 


123 


133 


46 


63 




4 




Diamnea, . . . 


12 


105 


117 


73 


43 






1 




EpUepsy, . . . 
FmmbcEsia, . . 


3 

4 


6 
33 


8 
36 


2 
23 


S 






1 
13 




Herpes, .... 


1 


1 


2 


2 


■ >•. 










Lepra, .... 


6 


22 


2S 


10 


7 






li 


^m 


Lethar^s, . . . 


S 


27 


3S 


£ 


29 






I 


^^B 


Nauaea, .... 


26 


26 


52 


11 


19 






23 


^* 


KoU mo tangere, . 


H 


H 


16 


10 


I,.- 






6 




Bfaenm.itisDi, . . 


5 


18 


23 


21 


1 






1 




SyphiUu, . . . 


4 


U 


15 


9 


fi 






1 




Kurofula, . . . 


4 


su 


24 


14 


3 






7 




mcere, .... 


3& 


170 


223 


183 


21 






19 




Km Kra, . . . 


S 


92 


98 


t)7 


^., 






1 




Dyaenteiy, . . . 


5t) 


652 


702 


172 


627 






3 




Catarrhus fJhr. . 


3 


73 


75 


S3 


22 






... 




Variola, . . , . 


38 


• <i 


38 


35 


3 






... 




Pleuritis, , . . 


3 


39 


42 


22 


21 






.*« 




DeliiJity, , , . 


5 


47 


52 


21 


28 






3 




Caries, .... 


1 


^■1 , 


1 


... 


... 






1 




Intemiittetit FeTCr, 


3 


14 


17 


16 


"i 






... 




Gononrhua, . . 


1 


1 


2 


2 


... 










Varicella, . . . 


10 


23 


33 


32 


i 






... 




Opbthalinia, . . 


■ III 


20 


20 


20 


... 






... 




Lacerated Wound, 


.., 


1 


1 


1 


... 






... 




Remittent Fever, 


■ ■P 


19 


19 


5 


14 






... 




Enlarged Scrotum, 


--- 


1 


1 


I 


■ . * 






• •'» 




Dyspepsia, . . , 


-t- 


1 


1 


1 


** t 






*• * 




Dracunculna, . . 


*** 


2 


2 


1 








I 




Icterus, .... 


... 


£ 


2 


1 


i 






*n 




Impotence, . . . 


..IF 


1 


I 


1 


... 










ParaJyais, . . . 


*.- 


3 


3 


• >■ 


s 






1 




Pertuaaia, . . . 


..* 


1 


1 




I 










Pbthiaig, . . . 


• ■■ 


2 


S 


.,, 


2 






... 




Fracture, . . . 


■ ■• 


1 


1 


■ ■ ■ 


,■ 






1 




Itubeola, , . . 




3 


3 


3 


... 






• ■• 




Enlarged Ny ntpluie, 


■ ■• 


1 


1 


1 


«■* 






• «« 




Wound, .... 
Total, . . 


... 


2 


2 


... 


... 1 






S 


260 


1560 


1SS» 


890 


S39 


... 


100 


L 


J 
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II. — From 1st April 1846 to 318T Marcb 1847. 



DISEASE. 


Remained 
on the 31st 
Msr. 1846. 


Admit- 
ted. 


Total. 
28 


Reco- 
vered. 

10 


Died. 

12 


Absconfled. 


RemAlning 
on the Slat 
Mar. 1847. 


Dropsy, . . . . 


4 


19 




1 


Diarrhoea, . 




1 


88 


84 


82 


1 


... 


1 


EpUepey, . 




1 


4 


6 




4 


• > > 


1 


Framboesia, 




IS 


19 


82 


19 


■ •* 


••• 


18 


Lepra, . . 




11 


16 


26 


8 


8 


,., 


16 


Lethargns, . 




1 


24 


26 


3 


17 




6 


Mania, . . 




22 


84 


66 


19 


16 


... 


22 


Noli me tanger 


e, 


6 


6 


12 


6 


2 


■ >• 


6 


Rheumatism, 




1 


20 


21 


19 


2 


... 


... 


Syphilis, 




1 


9 


10 


7 


2 


... 


1 


Scrofula, . . 




7 


16 


22 


16 


2 


. . . 


4 


Ulcers, . . 




19 


69 


78 


64 


7 


*•• 


17 


KraKra, 




1 


2 


8 


3 


>>* 


•*. 


• a. 


Dysentery, . 




8 


89 


42 


26 


14 


. .. 


8 


Debility, . . 




8 


«1 


84 


17 


14 


... 


8 


Caries, . . 




1 




1 


• ■■ 




... 


1 


Dracnncnlns, 




1 


... 


1 


1 




... 


... 


Paralysis, 




1 


6 


7 


2 


3 


... 


2 


Fractare, . 




1 


1 


2 


2 


... 






Wound, . . 




2 


■ 4 


6 


6 


■•• 


*-!.' 


... 


Gonorrhoea, . 




••• 


4 


4 


4 


... 




... 


Pleuritis, 






17 


17 


8 


4 


... 


6 


Abscess, . . 






8 


8 


8 


• ■■ 


... 


... 


Rubeola, . . 






2 


2 


2 


• ■• 






Catarrhus Chr. 




8 


8 


6 


■ •■ 




's 


Caligo, . . . 


... 


1 


1 


1 


... 




• a. 


Hernia Humoralis 


... 


1 


1 


1 


• • . 


... 


... 


Hemia^ Scrotal, 


... 


1 


1 


1 


... 






Icterus, . . . 


... 


2 


2 


2 


... 


... 


... 


Enlarged Scrotum 


t ••• 


2 


2 


2 


*.. 


... 


..* 


Ophthalmia, . 




4 


4 


1 


... 


. .. 


8 


Phthisin, . . 




8 


8 


... 


3 






Rickets, . . 




1 


1 


... 


• a. 


... 


"l 


Phrenitis, . . 




1 


1 


... 


1 


... 




Tetanus, . . , 




1 


1 


.. 


1 


. • • 


... 


Tabes Mesenterice 


I, 


1 


1 


... 




..■ 


"i 


Erysipelas, . . 




1 


1 


"i 




... 




Taenia, . . . 




1 


1 


..• 




... 


i 


Bubo, . . . 


... 


1 


1 


1 








Remittent PeTer, 


... 


3 


8 


2 


i 






Stricture, . . 


... 


1 


1 






... 


i 


Pleurodynia, . 


. ■.. 


1 


1 


1 


,, 


.*• 




Cataract, . . 




1 


1 




*.* 






Fistula, . . . 




1 


1 


1 


• *. 


... 


1 


Contusion, . . 


. 


1 


1 


... 


1 






Psoriasis, . . 


. 


1 


1 


... 


1 


, 




Intermittent Feve 


r, 


6 
414 


6 


6 


... 


■ ; •• ! 


Total, . 




100 


514 


294 


110 


... ' 110 
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Ill — 


Fhou 1st April 1647 to 31st March 1848. 




H^mtlnM 






Rcco^ 






Renulntng 


DlSHJ^EtS. 


on th« 3lit 
Mw. IMT. 


Tot.1, 


Ttred, 


WeC 


AbMondod. 


oDtbcnii 


Miujia, . . . 


22 


21 


43 


9 


13 


... 


21 


Fratoboftsiilj . . 


13 


62 


m 


44 


,,. 




21 


Lepni, , . , . 


15 


21 


S6 


14 


IS 


.. 




Noli raa Ungere, B 


4 


s 


G 


1 






Syphilts, ... 1 


11 


la 


7 


s 


... 




Scrof cU*, ... 4 


18 


2(1 


11 


7 


... 




Ulc«rB, . . . 


17 


l&O 


1«" 


lis 


% 


... 


l» 


Caries, . . . 


1 


1 


2 


1 


!-♦ 


... 




L«thftrgua, - . 


5 


32 


27 


1 


24 






Pamlyais, . . 2 


16 


18 


3 


12 


... 




Debility, . . . 


3 


903 


sn 


84 


lie 


... 


11 


EfiilepsT,. . . 


1 


5 

29 


6 
29 


3 

28 


3 


:;: 


"i 


l>y*.t;ntiiry, . . 




1134 


1137 


234 


&40 


fiS 


I>ropgy, . . , 




333 


333 


SO 


23H 


' 23 


Pleuritis, , . 




ee 


71 


22 


47 


2 


Diarrhoea 




189 


19(1 


ing 


81 


... 


5 


Cnturrlma Chr-, 




187 


100 


68 


110 


... 


12 


Rickets, . . . 






1 






... 


1 


Tal>es MeKnterica. 




.*. 


I 


*. 


... , 1 


Tjenia, . . . 




..» 


1 


I 1 ... 




Stricture, . . 




2 


S 


2 


1 


-■■ 


Gitn-tnct, . . . 




1 


2 


2 




... 


... 


Bubo, , , , . 




1 


1 


1 


... 


... 


... 


Womwi, . . . 


... 


£ 


S 


5 




... 




InUrmittent Fever 




7 


7 


7 


... 


" 


... 


Dry Bellyache, . 




2 


2 


1 


1 


... 


-.. 


K«iiLitt«iit Kever, 




23 


23 


12 


1ft 


... 


1 


Km Rra, , . . 




S« 


86 


82 


] 


... 


3 


Phthiflis, . , 




7 


7 




6 




2 


AllSMJiS, . . . 




2i 


24 


'23 




... 


1 , 


Kheunintbm, 




59 


59 


23 


"29 




7 


Torminix, . . . 




]2 


U 


12 


-m. 


\ 


Herniii HumoraliK 




•2 


9 


2 




' 


Ruiieuln, . . . 




123 


]2M 


5*1 


h 


1 "i 


fionorrlKCB, . . 




n 


12 


a 


4 


2 


Liirahricus, . . 


3 


3 


ti 


1 


'" 


Drut'uncnliu), 




5 


5 


i 


... 


1 


Tetamla, . . - 


... 


2 


2 


... 


2 


-- 


Fracture. . . . 




2 


2 


2 




.... 




Tumour, . 


7, 


7 


7 




... 




Van eel la, 


m 


)*a 


ra 


'31 


... 


"2 


ETiiB(;iatlDD, . . | 


u 


11 


3 


11 


... 


... 


Cflligo, ... 


s 


3 


1 


1 


... 


1 


Heniia Ei<:roti, , 


7 


7 


ii 


4 


... 


... 


1 EleplinTitiiisiB, . 


4 


i 


I 


3 


... 


... 


i Pneumotiifi, . . | 


1 


1 


... 


] 


... 


... 


1 Amputation, . ; 


1 


1 


1 






... 


1 Ictaniflj . . . ■ 


2 


2 


1 


1 




... 


!:>IiUDiti.'i, . . 


3 


3 


li 


... 




... 


Obatlpatio, . . 




n 


a 


-, 


H 


.,, 




CutttiTlmit Acutiiv 




£1 


21 


*i 


10 


;j 


I'erebTitiSj . . • 


1 


1 


1 




... 


Vertigo, . . . 


,,, 


7 


7 


1 


"4 


2 


DyapepaiA, . , 


.,. 


6 


f) 


1 


3 


1 


Kynovitis, * . 




I 


] 




1 


■■' 


AjilitliiP, . . . 




2 


H 


"2 


... 


— 


r;<uriasis, , . 




1 


1 




1 


; f. 


Contusion, , , 




1 


] 


1 




1 


Variola, . . . | 


a 


3 


3 


..t ' 


Oitistipatio. . 


^2 


'J 


1 


' 1 


Ptritciiiilw, - 1 


I 


J 


1 


Tntsil. . . 1 ltd 




ai-24 J 13(15 


lisa 1 ... 1 23a 



DISEASES TREATED AT KI88V HOSPITAL. 



269 



IV. — ^Feom 1st April 1849 to SIst March 1850. 



DISEASE. 

1 


Remained 
on the Slut 
Mar. 18M. 


Admit- 
ted. 


TotaL 


Reco- 


Med. 


AlMnnided. 


Remalnlnic 
on the Slat 
Har. 18SS. 


Mania, .... 


86 


62 


88 


26 


14 


... 


48 


liepra, . . 






8 


6 


9 


4 


2 




8 


Debility, . 






8 


62 


66 


62 


10 




8 


Hemiplegia, 






1 


1 


2 


2 


... 




... 


Ulcer, . . 






40 


124 


164 


136 


11 




18 


RhenmatiBm, 






2 


26 


27 


17 


4 




6 


Chththalmia, 
Noli me tanger 






1 


8 


9 


8 


1 




*.. 


B, 




8 


1 


4 


4 






... 


CFidema, . . 






2 


8 


6 


4 


i 






Diarrhoea, . 






6 


40 


^6 


30 


12 




4 


Scrofula, . 






4 


10 


14 


10 


3 




1 


KraKra, . 






1 


26 


27 


28 


8 




1 


Catarrhns Chr. 






2 


84 


86 


22 


11 




8 


Frambcesia, 






1 


7 


8 


7 






1 


Dysentery, . 
Absceas, . . 






8 
2 


86 
15 


38 
17 


11 
15 


26 

1 




2 

1 


Aphthe, . . 






1 


1 


2 


2 


... 






Paralysis, . 






2 


3 


6 


4 






1 


Ascites, . . 






2 


10 


12 


6 


6 




1 


Dracuncnlus, 






1 


2 


8 


8 


• *> 






Syphilis, . 






4 


6 


9 


7 


1 




1 


Lethargns, . 






6 


23 


28 


6 


21 




2 


Dementia, . 






3 


3 


6 


4 


2 




... 


Epilepsy, 






2 


2 


4 


..• 


4 






Variola, . . 






1 


67 


68 


48 


7 


•••' i 5 


Lnpna, . . 






2 


23 


26 


22 


• •* 


... ! 8 


Fistula, . . 






1 




1 


1 








Varicella, . 






1 


1 


2 


2 


• ■• 






Elephantiasis, 








1 


1 


... 


... 




i 


Intermittent Feve 


r, 




6 


6 


6 


... 




... 


Onnshot Wound, 






1 


1 


... 


1 






Tetanus, . . . 






1 


1 


.>> 


1 




... 


Rubeola, . . . 






2 


2 


1 


1 






Gonstipatio, 






11 


11 


9 


2 




... 


Amaurosis, . . 






8 


8 


8 


... 




... 


Hepatitis, . . 






1 


1 


... 


1 




... 


Tormina, . . 






28 


28 


21 


... 




2 


Incised Wound, 






8 


3 


2 


1 




. .. 


Blind, . . . 






3 


8 


2 


• •• 




1 


Anasarca, . . 






8 


8 


2 


... 




1 


Sprain, . . . 






2 


2 


2 


... 






Bruise, . . . 






1 


1 


1 


... 




... 


Remittent Fever, 






3 


8 


2 


... 




1 


Fracture, . . 






6 


6 


4 


1 




• •. 


Phthisis, . . 




... 


6 


6 


■ •■ 


6 






Vertigo, . . 


1 


6 


6 


8 


... 




2 


Contused Wound, 






1 


1 




••• 




1 


Laryngitis, . . 




... 


1 


1 


i 


... 




... 


Burn 




... 


1 


1 


1 


... 




... 


Total, . 






186 


660 


796 


688 


161 


... 1 111 



ii.;o 



MEDICAL CLniATE OF WESTRRN AFKICrA. 



These tables only show the numbf^r nf rases of diseases 
amongst tlie liberated Africans who were taken from the slave- 
ships and forwarded to the Kissy Hospital The slaves amj 
generally in a ■WTetched state of health wlion landed, and sub- 
ject to every kind of disease. The tiibles there do not show 
the number of admissions and the mortality amongst the popu- 
lation at Kissy, but only the number amongst the emancipated I 
.slaves. 

The follomng tables of the mortality of the River Gambia i 
from 1859 to 1866 were kindly furnished me by Mr Thomas | 
Johnson, the registrar of births, marriages, and deaths, ex- 
prei3i3ly for this work. In 1859 and 1866 the colony was 
visited with yellow fever, and consequently the mortality 
amongst the small European population was very large. 



MoKTALtTY AMONGST THE NaTIVE AND EcTHOPEAN POPULATIOK AT 

BATnon-ST, Rrv'EK Gambia, fob the Ykars 1859, 1660, 1861, 
1862, 1863, 1864, 1865, axd 1866. 

MoTialih/for 18,19. 



MOVTHa 


Sumbw Of DetOi umimKiit the Bludt «h1 OnhHind Pnjmlatlcin. 


III 

2 si 

fill 



41 


Mole fopiUlKioil— J 


hget. 


FeirisjE FopuliUJun- 


-Ag*«. 


iio; 


710 so 


30 to 40 


Wand 
uiiwmiU. 


ItoT 


TU30 


•iOtoW 


3 




Jauunry, . 

Febriuirv, . 


9 

4 




3 


7 
3 



2 


1 




i 




S 

2 


March, 


« 


2 


3 


2 


3 




1 


1 


1) 


April, . , 

Miiy, . . 




n 


1 
1 


2 
6 


I 


4 
3 




C> 




1 






juue, . . 


£ 





t 


2 


i 




I 








July, . . 

AugllBl, , 


3 

4 




2 


1 


2 


i 




ft 
1 


1 

•2 


2 

s 


Septeiiib(!r, 

October, . 


4 
3 


2 



3 

I 


I 
3 


4 
4 




a 
1 


I 

I 


3 



November, 


» 





3 


1 


i 








3 


Q 


December, 


4 

47 


2 


S 


1 


4 
£tl 


i 


1 


I 



U 


Total, . 


]3 


37 


19 


u 


24 


13 
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Mortality fur 1860. 



HOHTBa. 


Xumbrr of Dekthj »iaciD^t the 


niMi imd Colour^ ropni^tion. 


iili 


JlnJe ropatatlaD— Ag«. 


Female fgpvJcMtOH^ 


-Agei. 


\Uit 


Tt*S» 


mtoio 


■Wind 

ITpvird* 


ItoT 


; loso m tQ 40 


Wand 
nvwvdi. 


JAnoAiy, . 
February, ' 
Majch, . 


3 
2 
3 


3 

a 


I 

•2 

4 


1 


s 


3 
3 

2 


2 
3 

1 


I 






1 




3 


April, 
M»y, . . 
June, . . 


1 
3 
2 



3 

1 


1 
1 
6 



3 


1 





3 



1 

4 


I ■ 

1 
1 







July, . , 
AngiiBt, . 

September, 
October, . 1 


3 

\ 

3 


2 






3 

5 
4 


6 

3 
2 


3 
4 
3 
2 



2 

\ 


1 





1 


1 
3 
S 

1 


2 




1 


November, 
December, 


4 
A 

34 



16 


3 

7 


1 

2 


e 


1 
1 




1 


9 


u 




Total, . 


36 


22 


29 


16 


11 


la 


a 



MmicUity far 1861. 





Kumberoit Ittsttjit unoogit the Block and Coloured Fnpnlatjan. 


•I 

H^ 1 










air 

fill 


WOWTBS. 


lUlc PopDlotioa— 


Age* 


Ferpjilc riipolyuJon— Ages. 


ItoT 


TUi« 


».to« 


40 mA 
vpwudb 


ItoT 
3 


TtoJO 
1 


SOtqM 


■lOaad 
upranU 


January, . 


1 


3 


4 


4 





S 





FebniaiT, 


6 


1 


S 


1 


4 


I 





1 





Much, . 


2 





8 


3 


3 





2 


3 





April, , , 


% 


3 


4 


3 


3 


u 


I 


1 


1 


May, . . 


3 





1 





I 





2 


2 


1 


June, , . 


2 





S 


3 


4 


1 


1 








Jury, . . 


I 


2 


3 


1 


6 





3 








August, . 


2 





4 





2 


1 


1 








September, 


3 


3 


1 


1 


3 


2 


4 





1 


OctoW, . 


3 





1 


I 


4 





2 








KoTCTOiber, 


3 





7 


2 





1 





I 


1 


December, 


7 


4 


3 


3 


4 


s 


1 


1 
11 


2 


Total, . 


34 


16 


40 


21 


37 


A 


17 


6 
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MortalUyfvr 1862. 



1I0KTB& 


Number at Deaths Miaonpm tbe PLAch ind Coloiuvd fopulntion- 


til 

£-3 

1 


Hjde Fcimlitiini— Agu. 


Feni^e PosnilJtJoD- 


-AgM. 


ItoT 

. 5 


IbaSO 
2 


10to40 


Maud 
npirttda. 


IMT 


7toW 


lotoio 


Mud 
BpwordiL 


JanOBiy, 








i 





4 





Febraary, 


. 1 





S 





3 


a 


1 


3 





March, 














2 


i 











April, . 


1 


1 


3 


2 


« 


2 











May, . 


4 


s 


3 








u 











Jime, . 


3 





1 


1 


4 


a 


s 


I 





July* - 


1 





6 








V 


i 


I 


i 


Augiist, 


6 





5 


s 


5 


1 


1 








September 


, 1 


2 


2 


4 


3 


1 


2 








October, 


7 


^ 


1 


2 





1 


1 


2 





November 


. 3 





5 


3 








2 


1 


1 


Decemljer, 


2 


2 


28 





3 

S7 


7 





1 





Total, 


3S 


U 


6fi 


14 


17 


16 


9 


4 



Mortality far 1863. 



Jannury, 
February 
1 larch, 
April, . 
May, . 
June, , 
July, . 
August, 
Scpteiuber, 
: Octobtr, , 
November, 
December, 

ToU], . 



Nsmbf r at Xim'ta aiBDngit tbc Black tnd CaLsimd Popolctlon. 



Kilu Fopuliitloii — Agen, 



llo7 


no so 




SOIO'IO 


40 Md 
npwurdi. 





7 


2 


3 


1 


4 


4 


3 


2 


4 


2 


4 


3 


1) 


2 


6 


S 


7 


1 


5 


1 


4 


6 


14 


A 


1 


6 


8 


1 


3 


1 


12 


3 


2 


3 


a 


4 


3 


1 


1 


3 


3 


2 


3 


1 


B 


4 


C8 


25 


44 


34 



Ffiualc PnpuJ«UDili — ^Asl-s. 



ItoT 



2 

Q 
2 

1 
8 

9 
12 
9 
2 
3 



TCoSO 



65 14 



aotato 

fi 
1 
1 
£ 
£ 
1 
J 



I 

8 

31 



40 and 
ti)nr«d3. 



s 

1 

2 

a 
a 

4 
1 
•2 
1 
ft 
6 
3 

35 



in 

|6§-£ 
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Mortality for 1864. 





NamlMT ot Deathi unonctt tlin Bl»c)i ind Coloared f opuIitlciL 


£*i 


MOHTH*. 


Uili: Population— 


Age». 


Female FupntatloD- 


-ARes. 


ItflT 




1 


MtoW 


Uuiil 

upwards. 


ltci7 


Tto30 


aotoM 


40utd 
B(iiirardk 


Juiaaiy, . 


6 


5 


2 


1 


a 


1 





FebniuT, 


s 


1 


4 


4 





4 





S 





March, . 


3 


2 


3 


2 


3 








1 





April, , . 


2 


1 


1 


2 








4 








May, . . 


4 


1 


2 


1 











1 





June, . . 


4 





5 


3 


2 





2 


s 





July, . . 


7 


1 


3 


1 


3 


2 


1 


1 





AllfftlSt, , 


5 


3 


11 


'A 


8 


Ji 


7 


3 


1 


September, 


10 


2 


8 


i 


10 





4 


S 





October, . 


7 


2 


3 


1 


8 


3 


4 


1 


I 


November, 


4 


1 


5 


1 


4 





t) 


1 


u 


December, 


3 


1 


3 


1 


2 





1 


£ 





Tata), . 


51 


16 


m 


26 


40 


n 


31 


17 


2 



Mortality for 1865. 





NmnWr olCeaths amoDsntbc Biack a\i Coloared Popolatioa 


3sj 


■fOBTBS. 


Male Fttpalallsn— Age*. 


Female PopvlatlQn — Agea, 


ItoT 


Tto» 


SOto» 


40 and 
4 


ItoT 


TtolO 


SOU) 40 


•Wand 
tipwarda. 


Janiiaiy, . 


4 


1 


3 





1 


3 


3 





Febmary, 


3 





S 





3 


1 


3 








March, . 


4 





3 


1 


2 








1 





April, . . 


1 





4 


I 


1 


1 


1 


1 





May, . , 


2 


1 


S 


1 








2 


3 





June, . . 


2 


s 


3 


I 


2 


1 











July, . . 


5 


1 


1 





5 


a 


3 


1 


I 


Augoat, . 


5 





3 


1 


fi 


2 


3 








odptomberj 


5 


1 


1 


1 


2 





3 





3 


Ortober, . 


6 


I 


4 


1 


6 


3 3 


1 


1 


November, 


5 


Q 


3 





3 


2 2 


1 





December, 


« 


I 

8 


S 


s 


1 


Oj 1 


3 





Total, . 


44 


34 


13 


30 


11 


S4 


14 


5 
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MnrtalUy for 


1866. — From January 


^0 ^/m I2tfi 


of October. 


1IONTU3. 


Smntxr of Dcattu ui 


onest tho 


(Jiagk «na Colmired PopoUtioiL 




Maie Popiilntlon— 


Age*. 


Female PopalmttDD- 


-Ag«L 






















lto7 


TtoSO 


SOtDW 


40iu)d 

UpWU-dL 


.itoJ 


Tto»o 


WtD40 


40 md 




January, . 





1 


S 


2 


3 


1 


3 


3 





February, . 


1 


H 


3 


S 


1 


1 


a 








M&n^h, 


1 


1 


5 


3 





I 





1 


li 


a^: : : 


3 








& 


I 





2 


1 





3 





3 


4 


4 


I 


1 


6 





June, . . 


5 


1 


5 


i 


1 





1 


1 





July, . . 


3 


1 





2 


2 





1 


3 


1 


August, . 


14 


s 


4 


i 


10 


2 


1 


I 


10 


Septetnlier, 


10 





e 


i 


ti 











7 


October ( 

(to 12th) 


2 


1 


5 


1 


4 


1 





2 


2 


November, 

















u 











December, 



41 



8 

















• 





Total, . 


33 


22 


33 


7 


IS 


17 


20 



Total Mortality (Male and Female) of Black and Coloured 
Population in the Gamble. 

Average Population, 6000. 




7to20 


20toW 


40 and 
npwards. 


Total Yearly ; 
Deaths. 


24 
31 
25 
28 
39 
27 
19 
1(> 


61 

47 
57 
70 

75 
87 
58 
45 

500 


32 
41 
32 
23 
69 
43 
27 
39 


195 

182 

185 

187 

316 

248 

178 1 

174 


209 


306 


1665 



From the above table it is evident that the highest rate of 
mortality was between the years of 1 and 7 ; that should the 
infant escape this unfortunate period, he stands a chance of 
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lingering on to manhood, and before he arrives at 40 his 
existence is terminated ; next to childhood, the greatest mortality 
is from 20 to 40. 

Mortality of the Eubopean Population. 
Average Population, 35. 



1869. 


1860. 


1861. 


1862. ! 1863. 1 1864. 1865. 

1 I : 


1866. 


14 


5 


6 


4 ' 8 


2 1 5 

1 


20 



DiFPEBENOG BETWEEN MORTALITY OF MaLE AND FeHALE POPULATION 

IN RiTER Gambia. 



T£AB8. 


Aoes. 


lto7 


7to20 


20to40 


40 and upwards. 




Male. 


Female. 


Male. 


Female. 


Male. 


Female. 


Male. JFemale. 


1859, 


16 





2 





13 




6 





1860, 


5 








1 


25 






3 





1861, 





3 


7 





23 






10 





1862, 


12 








6 


40 






5 





1863, 


3 





11 





13 









1 


1864, 


11 





5 





25 






9 





1866, 


14 








3 


10 









1 


1866, 


8 





2 


' 


21 






5 





Total, 


69 


3 


28 


10 


170 






38 


2 



From this table it will be seen that the proportion of male 
deaths above female is very great, and this takes place after 
manhood has been attained, between 20 and 40. The total 
number of deaths at this period, between the years 1859 and 
1866 (up to the 12th October), was 500, of which 170 were in 
excess of male to female population. In childhood, i.e., between 
1 and 7, the male infants seem more predisposed to disease 
than the female, and the excess of mortality during the same 
period is 66. 

The total number of deaths amongst the black and coloured 
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population ill Bathuist, between the years 1859 and 1866 
(12th October), of a popuktion of nearly 6000 inhabitants, was' 
1665, of which 977 were males, and 688 females ; the lowest 
mortality was in 1865, viz., 178 ; the highest in 1863, whe 
there was famine in the land, the total being 31G. The death^ 
rate of tlie male population is much in excess of that of the_ 
female; of the 1665 deaths there were no less than 289 mal 
deaths over the female. The smallest difference of mortalit 
between the male and female was in 1865, when there were' 
20 male excess ; the greatest difference was in 1862, when 
there were 51. For every death of 2-8 females 3 males died ; 
the average yearly excess of male deaths from 1869 to 186( 
w^as 36-1. 



TiBiB BHowiifo Total Death Rat^ of both Seies from 185$-^C 



1 

TEABS. 


M.a1e Deatlu. 


Female Deatlu. 


Yearly ExiMSa 

of Male over 

Fetiuik Deatlu. 


1859, 


116 


79 


37 


1860, 


107 


75 


33 


1861, 


HI 


74 


37 


1862, 


lift 


08 


&1 


1863, 


171 


146 


36 


1864, 


149 


9fl 


&0 


1865, 


90 


79 


20 


1866 (to 12th \ 
October), . J 


105 


l>9 


36 


Total, . 


977 


688 


289 



The numher of births bear no proportion whatever to that of 
deaths ; there is a alight increase in the number of male over 
female births. From 1859 to 1866 (30th September) the total 
number of male births was 432, and that of female births 380 ; 
the grand total of all the births registered being 812. The 
yearly births were as follows ; — 
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TXABS 




Male. 


Female. 


Totil. 


1859, 




58 


53 


Ill 


1860, 




65 


63 


128 


1861, 




47 


41 


88 


1862, 




64 


67 


131 


1863, 




46 


45 


91 


1864, 




63 


25 


78 


1865, 




51 


42 


93 


1866 (to 30th) 
September,) j 


48 


44 


92 


Total, . 


432 


380 


812 



The following shows the difference between the births and 
deaths : — 



TKARH. 


Total Deaths. 


Total Births. 


Excess of 
Deaths over 

Births. 


1869, 


195 


Ill 


84 


1860, 






182 


128 


54 


1861, 






185 


88 


97 


1862, 






187 


131 


66 


1863, 






316 


91 


225 1 


1864, 






248 


78 


170 


1865, 






178 


93 


86 


1866 (to 30th ) 
September), ) 


158 


92 


66 


Total, . 


1649 


812 


837 



The total deaths here exceed the total births by 837 ; or the 
total mortality of the male inhabitants alone, from 1859 to 
September 30, 1866, exceeded the total male and female births 
during the same period by 156. The inhabitants occupying 
the unhealthy town of Bathurst are fast dying out ; there is 
little or no immigration into it. The population is barely 
6000, and at this rate of mortality, with so small a yearly re- 
gister of births, within fifty years from the present there will 
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scarcely be found, living in that area a single individual now 
among its inhabitants, nor even their offspring yet unborn. 
Hiey wUl all die out. Do the local authorities require any 
more forcible argument for the necessity of rigid sanitary re- 
forms ? Within eight years the deaths exceeded the births by 
837. The inhabitants might truly say, " We do not live; we die." 



HINTS FOR THE PRESERVATION OF HEALTH BY 
EUROPEANS IN TROPICAE CLBIATES. 



CHAPTEK XV. 

GENERAL OBSEHVATIONS ON TKOPICAL UYOIENE. — 2. HOLES FOB 
THE EEGUIATION OF THE DRESS, DIET, DRINK, EXEKCISE, 
BLEKP, BATHIXG, AKD THE PASSIONS. — 3. PREVENTION OF 
>ltB TBOPICAL DISEASES. 



every part of the globe, an individual attempting to re- Gene™i ob- 
side in a climate whicli is opposite to or varies from that to Fu««infit«- 



which he has been accustomed, must conform to ceitain rules 
aud regimen, regulating Iiia liabita to that of the climate he 
intends to reside in, and if he expects to keep his health, must 
endeavour to profit by the experience of those who have resided 
for some time in it. Eurojieana fresh from Europe are very 
generally found to praise the climate in tlm tropics as the best 
in the world; especially if they have been in the south of 
Europe, you will hear them say that it is quite as good, if not 
better ; and they will unnecessarily expose thumselve-,% to a, 
great many injurious climatic influences, and pooh-pooh any 
ivice to the contrary offered them by persons whose long resi- 
lee and experience in such mattei^ should carry with it 
i^t weight. Such individuals have generally within a few 
weeks or months to pay most dearly for their folly, and should 
^Bbhey be lucky enough to outlive their opinions, soon tell a 
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different tale. I knew au eminent judge wlio had resided for 
some time in the south of Spain. On his arrival on the Gold 
Coast, finding that the aonth-west sea breeze was very bracing, 
and the air tolerable but bearably hot, he walked about from 
one part of the town to the other under the noon-day sun. He 
could not endure the slow pace of a carriage, which in that 
part of Africa is drawu by men ; and on one occasion he jumped 
out and raced with the native drivers. What was the result ? 
He soon took fever, congestion of the brain followed, and be 
Itecame a victim of the climate, — or rather of hia infatuati< 
within six weeks after his arrival. 

How true, then, ai-c the remarks of Captain Williamson ( 
resided for some twenty years in India), when writing of 
folly of some new arrivals, who unneceasarily expoaed them- 
selves to the injurious influence of the climate. " Nothing," 
said he, " can be more preposterous than the significant 
sneeis of gentlemen on their first arrival in India— meaning 
thereby to ridicule or to despise what they consider effeminacy 
or luxury. Thus several may be seen walking about without 
chattaha * during the greatest heats. They affect to be a^ami 
of requiring aid, and endeavour to uphold, Ly such a displ 
of indifference, the great reliance placed on strength of const' 
tution. This unhappy infatuation rarely exceeds a few days; 
at the end of that time, we are too often called upon to attend 
the ftmeral of the self-deluded victhu," One cannot be too 
cautious, especially on his first arrival in tropical climates ; 
he has so to moderate all his habits of life — his drink, sleep, 
exercise, &c. — as gradually to adapt his constitution to the 
necessitudes of the climate. A mistake at the commeneemea^B 
may lay the foundation of the most serious and complicated^ 
diseases in future years. Wliat madness will it be considered 
if a native of a tropical climate, in residing in the temperate 
zone, carries there with him his tropical habits ! A few da 
alone will suffice to bring lum to the consciousness of Ms foil; 
and reduce him to the dust from whence he came. WTiat 

• TTmbrfUas. 
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njurious in the one case is also injurious in the other. A 
native of & temperate climate, on making the tropics his 
abode, should gradually adapt himself to the climate, and 
should particularly observe the minute pouita in tropical 
hygiene. 

Besides, the death of every new comer tells very much 
against the climate of the country. The iudividuala themselves 
are seldom blamed for it ; the deadly nature of the place re- 
ceives all the blame which their bereaved friends can give, and 
the progress of the governing influence is checked. The country 

comes the sufferer in another way. It is deprived of the 
civilising influence which radiates from them. It prevents 
others from attemptiag to reside in it, and generally only the 

ost reckless and desperate will venture to do so- 

The subject of tropical hygiene has been ably considered by 
many writers on tropical diseases ; and in the foUowing con- 
siderations I intend to adopt the plan proposed by Dr Johnson, 
and most elaborately unproved by Sir R. Martin, and regard 
tropical hygiene in the lightofDKESS, Food, BRINK, Exercise, 
Sleep, Bathing, and the Eegulation of the Passions. 
I Before considering these vaiions points, I shall here quote 
the summary of the precautions sent by the French Minister 
f War to the troops in the East (Danube), to be observed for 

e preservation of their health, as I think valuable hint^ 

ight be obtained from it for the guidance of habits in the 
tropica;* — 

" The Council of Health has been charged by the Minister inKtructinn* 

. . . «f French ' 

of War to examine the precautions most proper for maintain- connrfi at 
g the health of the troops in the country to which they are 

called to make war. The Council has drawn up detailed 
structioos, from which the following particulai's ai'c extracted 
secesBary to be observed with the greatest care ; — 
" 1. It is necessary t-o be always so clothed as to be proof 
ainst the sudden chills to which one is liable, at all seasons, 



• Ptiblisheil iti " BritiaJj and Foreign Medieo-Chirurgical RcTiew," p. 4'24, 
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from tJie abrufitt dbai^ei 
happen b nearly all pvxts 




wkMmA 



"2. In summer tbe best pfoleetiiia I 
•re ofteft very dangerous, is aerer to leave 
haviiig tbe bead oovaed. 

" 3. Cleanlmeas of penoD. dotbeH, lad AmtSSags U inperi- 
OQsIy rMidired by the nature of the dimate. 

"•L Wherever practicable, the fkoe, and paitkiUariy the 
^es, should be frequfoUjr washed dally, after exponre to dasL 

" 5. Tbe feet should not be washed with cxild water, esp^ 
cially when heated after a maieh. 

" 6, Tlie grc^teat care is needed for pratectkm ag/mui tho 
freshneHs of tim nights, even when the heat is extreme. It tt 
dflJigerouB to remain clad only with the shiit doling the night. 
At the brvoitac, ami in the tent, the soldi^s shofdd be Wj 
f4ir«fu1]y covoretl. 

" 7> ^^'h<^n Lhc catnp is pitched near a maish, a tank, pools 
of stagnant water, or a valley, the chi^ openi&p of the banacks 
or tents should be in the opposite direction. In these btvoaacs 
every possible nieana should be employed to counteract the 
invariably noxious vapours exhaled by such foci of infection. 
At night the openings of the barracks, with the exception of 
thoBCj iiidispensablti for ventilation, should be closed, 

"8. It is wrong to sleep in immediate contact with the 
ground ; perfectly dry substances, not easily permeated by 
moisture, sliould be interposed For this purpose fresh branches 
(IT vegetable matter should never he used. 

" 9. Water drunk in large quantity is always injurious. If 
n\'Usr a fatiguing march, a stream of water is met with, thirst 
muHt lie sparingly satisfied, and the water reserved forsubse- 
(piont line. 

" 10, When only a small quantity of water is procurable, 
instttiul of swallowing it, the nioutli should be gargled as long 
as posaiblfi, and the water rejected as aoon as it is warm. 

" 11. Wlu'ii reduced tu the necessity of driulving stagnant 
water, it ahonld, by way of precaution, be strained through a 
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cloth, to separate leeches, imperceptible from their sraallncss, 
^and which it is very dangeroua to swallow. 

"12. A mixture of wine tuid water, brandy and water, or 
"infusion of coftee and water, ia always an excellent drink, 

Itakea in moderation. It should be mLv;ed at the time of nae, 
and not prepared beforehand, as it in that case becomes heated, 
changes, and no longer fidfils its pui-pose. 
I " 13. "When salted meat and fish are substituted for fresh 
meftt, they should be soaked before cooking, and when practic- 
able, mixed with a certain amount of vegetables. 
^H " 14. Condiments in small quantity are good seaaoning ; in 
^^ excels they irritate the atomacJi, and render thirst more diflfi- 

Icnlt to bear. 
I "15. Saffron increases the digestibility of rice and flour. It 
is particularly useful with maize. 
" IG, Food should always be taken before a march. 
' "17. Before and after guard-mounting it is very u-seful to 
drink a moderate quantity of warm water, with a little brandy 
or infusion of coffee in it. Night guards shotdd always be well 

I clothed 
" 18. Sickness should at once be reported to the medical 
oflBcer. 
" 19. Theije recommendations shall be published in general 
orders. Every commanding officer wUl take care that they are 
I read to the troops once a-week at least, and that the oflicers 
Buperintend and direct their execution." 



I. — Dress. 



Materials which keep up an equable temperature of the body d«m. 
are the beat adapted lor the tropica Lmen is very cold, and »erv»tionii. 



^by 



transmits heat through everything beneath it ; and when wet 
by any source, either by perspiration or rain, communicates a 
Id sensation over the whole of the body. Woollen fabrics, 
being bad conductoiB of heat, feel very uncomfortable, wlicn 
the temperature of the surrounding medium far exceeds that of 

s 
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the body ; and when it is a little below it, will be found 
be too slow a conductor of the heat of the body. Co: 
therefore, ia the material heat suited for tropical clima' 
"The cotton dress," says Sir E. Martin, "from its slowness oi 
couductiiig heatj is admirably adapted for the tropics. It m 
be recollected that the temperatiire of the atmospheTe, suh d\ 
in the hot seaaons, exceeds that of the blood by luaay de; 
(uad even in the shade it too often equals, or rises aliove the 
heat of the body's surface, which is always, during healti 
aome degrees below 97°. 

" Here, then, we have a covering wliich is cooler than Unen 
iaHrBmuch as it conducts more slowly the wcesa of external heat 
to our bodies ; but this, though a. great advantage, ia not 
only one. 

" When a vicimhtdc takes place, and the atmospheric tem 
rature sinks suddenly far below that of the body, the cottoB 
covering, faithful to its trust, abstracts more slowly the heat 
from, it, and thus preservea to the wearer a more and more 
steady equilibrium. To all these advantages must be added 
the facility with which the cotton absorbs perspiration. Wh: 
linen so circumstanced womld feci wot and cold under a broi 
and even occasion a shiver, the cotton dress, as stated, would 
maintain an equable wannth," 

1. A cotton imderahirt shoidd always be used; and if drawi 
be worn, those made with cotton are best. 

2. Cotton »ock8, as a general rule, should be always worn, 
about to travel a long distance, and there is a probability 
walking through swamp, woollen stockings, not very thick, ai 
preferable. 

3. Shirts made of cotton, with linen fronts, should lie wora 
The warm Crimean shirts (flannel) should only be used on 
special occasions, i.e,, when travelling or in an expedition, 
When worn for eveiy-day purposes, they look dirty, ai 
rather too hot, and feel heavy. The wool in-itates the skin and 
increases the perspiration, the converse of whicli being whi 
we require. 
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Collars should, wlien we cau Ifjfdly ilo so, be avoided. 
Tlie shiTt-btiud should he vety free. 

6. Chemisea and night-gowus or shirts raadeof cnttoii material 
should lie prefen*ed to lineo. The rule is, cotton should alwaya 
be next to the skin. 

6. At night use cotton sheets for covering, or if linen, lay 
[ on cotton. Wlien the temperature i.s high and the bed-linen 
hot, cover with a thin flnnufil blanket. 

During the liot serisou at M'Carthy'a, when the temperature 

at bed time is 100°, I have found sleeping between linen sheets 

[ to be unhealthily wann, for tliis simple reason, the linen easily 

conveys the heat to my body. WooUeu and cotton are cooler, 

which m proved in the following experiment v — " Let two beds 

I lie placed in the same room during the day, when the ther- 

fiuometer stands at 90°, and let one be covered with a pair of 

blankets, the other \rith a pair of linen sheets." On removing 

both coverings in the evening, the bed with the blankets will 

I be found cool. Being a non-conductor of heat, they prevent the 

'external heat from penetrating; whilst the linen bed and the 

I linen being a good conductor, transmitting the heat to ever}'- 

thing beneath it, is hot. 

7 Whatever hat ia worn, the crown ahoidd be well protected, 
or covered with several folds of white turban. 

8. An umbrella shoidd alwny.s be used when obliged to go 
I out of doors during the heat of the sun. 

9- The boots should be provided with thick soles, especially 
during the rainy season. When wet and damp they should be 

i immediately changed. 
10. The body linen should not be changed too often ; twice 
a-day is quite sufficient, especially amongst new arrivals. 
"To change morning and evening is enough for all and 
every purpose, even in the hot and rainy seasons ; and ttj 
change oftener is simply injurious. The property which frp- 
quent change of linen has in exciting the cuticular secretion, 
accounts for the superior health which accompanies cleanliness 
r own climate, and, on the contrary, for many of the diseases 



276 



HINTS FOB EDROPEANS IN TROPICAL CLIMATES. 



of the indigent and slovenly, whicli are so frequently connected 
with or dependent on irregularity or suppression of the cxlticuUr 
dischai^e. But though this is true, by the injudicious, nay, 
injurious habit-s, of too frequent change of linen in a tropical ■ 
climate, the fluids on the surface of the hody, already in excess, ■ 
arc thus powerfully solicited, and the action of the perspiratory 
vessels, with all their associatious, morbidly increased, instead 
of being restrained." — jSir /. E. Martin, " Influence of Tropical 
Climates," &c. 

11. When caught in a rain, and the linen becomes wet and 
damp, it should be immediately changed, and the body sponged 
with hot water and vinegar or lime juice. 

12. In places where dyaenteiy or diarrhcea is prevalent, a 
cotton or flannel waistband should be worn, especially at ntght,. 
to keep the bowels from sudden impresaiou of cold. 



Bnl«i for 
reeulAUun of 
Food. 
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II. — Food. 

As it is necessary to change the food when one resides in 
polar regions, so as to increase the heat of the body, so it is 
necessary, when we attempt to reside in a tropical climate, to 
moderate the quantity and select the quality of our food 
Since the heat predisposes to congestion and the development of i 
febrile excitement, wc shotdd so regidate our diet as to mode- 
rate the former, whilst at the same time we neutralise the latter. 

1. Before getting out of bed, or before going out of doura,] 
a cup of tea, coflee, or chocolate should be taken. 

2. The breakfast and dinner hours should be .stated and 
regidarly kept. 

3. At breakfaat the viands should be very simple and plain, 
especially amongst first arrivals, consisting of eggs, either plain 
boiled or poached, a little lish, unbuttered bread, and tea ok' 
coffee, 

4 If the dinner be late, at a little after noon, about twu] 
o'clock, a little bread and butter might be taken, with a glass 
of beer (or porter preferable), or still better, draught ale. A 
glass of sherry or port might be taken for a change. 
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5. Tlie dinner slioiild be at about fuur, or half^past four; but 
when this is iuconvenient, it shouUl not be later than seven 
o'clock. It should be the principal meal, and should not be too 
heavy, in order to ensure a natural aud refreshing rest 

6. Suppers ought alwaj's to be avoided iu the tropics, where 
a gfK)d rest at night is essential for the preservation of the 
health and vigour of the mind and body. 

8. When dmner is taken early, tea or coffee should be taken 
at seven or eightj and will be very much relished. 

9. Excess in eating and drinking ahould be particularly 
avoided; excess will be known by a general feverish 8en.sation 
after the meal. Dr Clark truly states that much of the aufl'er- 
ing of the Europeans on the Gold Coast is occasioned by over- 
feeding. 

10. The 6ub-acid fruits, such as oranges, pine apples, and 
grenadillas, wiU be found very agreeable aud refreshing. But 
the European on his first arrival should carefully watch the 
effects of the various delightful tropical fruits which he eats, 
aa they act diflerently ou different constitutions. He should 
gradually select those which are suitable to him. Thus the 
maugrave is said to be stimulating and huatiugj and might, in 
an unseasoned European, bring out pustular eruptions or hoila ; 
the plantain, even when ripe, is astringent, and consequently 
not well adapted for those who are habitually constipated. 
t)riuiges (sweet) are always wholesome taken in the niorniug or 
afternoon, and so is the banana. Iu a previoua chapter I 
have described fully the fruits found iu intertropical Western 
Africa. 

11. Unripe fruits should be avoided, especially in places 
where dysentery and dian'hosa or cholera is rife. 

12. Condiments or spice should not be used by new comers iu 
the tropics ; they should not force their stomach, witli an already 

appetite, to increased and unnecessary action. Wljeu, 
however, by long residence the tone of the general constitution 
and of the stomach begins to foil, then their use will be bene- 
ficial. 
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III.— DUiNMC 

It ia a physiological fact that a man in good health e 
require the use of wine or spirits, or any stiaulating liquor, 
tt produces no beneficial result in Ids constitution, and in the 
tropics acta rather injuriously, even in small quantity, by in- 
creasing that febrils state of excitement whicb is the conse- 
quence of the heated atmosphere. Indeed " during the first two 
years of residence, at leasts the nearer we approach to a per- 
fect aqueoiti regimen in drink, so much the better chance have 
we of avoiding sickness, and the more slowly and graduallv 
we deviate from this afterwards, so much the more reteativf 
will we be of that luvalnable blessing Health," It has 
come the habit of some men in the tropics, on opening the 
eyes in the morning, to have a " good stiff shot of brandy" the 
first thing before riaing ; and I have seen cases where a bottl^ 
of brandy has been nearly consumed before breakfast N< 
thing is BO injurious to the constitution as this habit-. It do 
not at all satisfy the thirst, but leaves a desperate degree of 
craving for the bottle — the bottle, which, in many cases, neve 
ends until delirium tremens aupervL^nes. 
• Sir E. Martin has given a moat instructive example of tli^ 
diOerent effects of aqueous and spirituous drinks and liquors 
increasing or decreasing the thirst, which we will here quote tj| 
twiensio, as it may prove beneficial to many who liave made uj 
their minds to reside in the tropics : — 

" We will suppose two gentlemen to be sitting in a room, ui 
the East or West Indies, just befoi'e the setting in of the sc 
breeze, both complaining of thirst, their skin hot, and the tera^ 
peratui'e of their bodies 100°, or two degrees above the natur 
standard. One of them, pursuant to the instructions of Dr 
Currie, who never was in a tropical climate, applies to th«i 
negus, beer, or brandy-and-water cup, and after a draught 
two, brings out a copious perspiration, which soon reduce* tin.' 
temperature to 98°. It will not stop here, however, nor will 
the gentleman, accoi^ng to the plan proposed; for instead oL 
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putting the Inilb of the thtnnometer under his tongue to see 
if the mercury is low eiiougli, feeHug his thirst incruased by 
the perspiration, he very naturally prefers a glass or two more 
of the aame stiniulatiug dmught, ' to aupport the discharge '— 
still, however, ' stopping short of intoxication,' Kow, hy these 
means the tempetatupe is i-educed to 97* or 96 f, in which 
state even the slight, and otherwise refreshing chill of the sea- 
breeze checks more or less the cuticular discharge, and paves 
the way for future raaladiea. 

" Let us now return to the other gentleman, who pursues a 
different line of conduct. Instead of the more palatable ami 
stimulating ibinks he takes a draught of plain cold water, 
This ia hardly swallowed before the temperature of tho body 
loses, by abatractiou alone, one degree of heat at least But 
the external surface of the body, immediately sympathising 
with the internal surface of the stomach, relaxes, and a mild 
perspiration breaks out whicii reduces the temperature to its 
natural standard, 98^ This simultaneous relaxation of the 
two surfaces completely removes the disagreeable sensation 
of thirst ; and as the simple ' antediluvian beverage * does 
not possess many circean charms for modern palates, there 
will not be the slightest danger of its being abused in [quan- 
tity, or of the perapiratory process being carried beyond its 
salutary limits. Kor need we apprehend ita being neglected, 
since from the moment that the skin begins to be constricted, 
or morbid heat to accumulate, the sympathising stomach and 
fauces will not fail again to warn us, by craving the proper 
remedy." 

1. New arrivals in the tropics should refrain as long as pos- R>ii«« («•! 
sible from all heating diinks, especially in places where good drint 
water can be obtauied. 

2. If not sulyect to constipation, cold tea will be found 
agreeable and refreshing. 

3. Where vegetables are not plentiful, weak lemon juice is 
necessary now and then ; when taken in the afternoon it dif- 

a coolness all over the liodv. 



4. Sherbet will be found salutary, and any q^uantity may 
be taken, as it ia wliolesome and gratefuL 

5. Any quantity of ice might be taken ; it ia not only agree- 
able and saliitarj^ but it levivea the spirits, strengthens the 
body, and assists digestion. 

6. "When aqueous regimen cannot be kept, the best and 
lightest wine that could be Bafely used is good claret (and 
water). 

7. For those of weak constitution a glass of porter in the 
afternoon is very strengthening, and in the tropics is better thaii 
bottled ale. 

8. Brandy is unnecessary ; it increases the febrile excitement 
of the body to a marked degree, which is followed by a corres- 
ponding depression of the vital functions. It should only be 
used when prescribed by the medical attendant. 

9. When, after long exercise before dinner, or hard bodily 
exercise, it is found on sitting at table that the appetite is 
gone, take a glass of sherry and bitters, and this will excite ■ 
the action of the stomach. 

10. Wami tea or coflee after severe marches in the sun will 
be found a refreshing beverage (Martin). 

11. A newly arrived European in the tropics should never 
attempt to imitate the old residents in the use of the magic 
1h)w1. He must always consider, that what the old topere can 
take with seeming advantage, will prove death to him. 

12. During seasouiag, when a course of temperance has been 
fully entered on, under no consideration must an occasional 
debauch be committed, as the system is very much auly'ect to 
endemic and epidemic tropical diseases (^laitin). 

IV. — Exercise. 

niN (or Exercise, to the extent in which it is taken in a temperate 
uutitt. climate, is here to bo avoided, as it wiU soon prove injurious 






to the constitution. The object of exercise in a cold climate 
ia to keep up a just balance of the cii'culation, to support and 
mahitain the function of the skin, and to promote the diU'ereut 
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cretions of the tody ; " but the perspiration, biliary, and other 
TetioQs, being already in excess in equatorial regions, a per- 
verance in" the European habit of exercise "would prove 
ighly injiu-ious, aud it often does so, by promoting and aggra- 
vating the ill effects of an unnatural climate." Debility fol- 
lows, then diminished action of tiie skin and visceral secretions, 
and then an " inequilibrium of the blood," Again, it is in- 
jurious to take no exercise at all, for it 13 equally necessary 
for the due performance of aU the functions of the body that 
a certain amount of exercise shonld be taken. 

1. New arrivals, in places where there are good roada, shoidd 
take gentle exercise on foot every evening. It should on no 
account be fatiguing. 

2. In the damp and rainy seaaon exercise in the morning 
should never he taken. Due time should be allowed to the 
sun to disperse the malaria which accumulates on the aurfaee 
of the earth. 

3. In houses where there are long piazzas or verandahs, a 
walk within them in the moiTiing will be found strengthen- 
ing and agreeable, and not at all injurious. 

4. I'assive exercise on horseback is sti-engthening to the 
oung, and with new arrivals wiU give a gentle impulse to the 

functions of the whole body. 

5. Dancing, except for a short time in the cold months, is 
injurious. Every dancer in the tropics knows too well the 
feeling in the whole system, after a dance continued throughout 

e night. 

6. Passive exercises, in carriages or palankeens, is very ser- 
ceable to those who have long resided in the tropics, aud 

whose circulation is very languid, 

7. With elulth-en hoop-mcing is an ngreeable and bracing 
exercise, as it exorcises both tha mind and the body. 

•8. Shampooing is both useful and salutary, it invigorates 
the circulation after fatigue or long inaction, and excites the 
iiisensihihty of the cuticuhir secretion (Jlartiu). 

9. Before dinner one liour's ivpose is very salutary, and 
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places the stomacli iu a coQdition most favourable for the 
cejition of food. 

10. On no account miist exercise be taken antler the rays 
ft noon-day suu, or when tlie sun's rays can be felt, 

IL Walking out in the night should always be avoided; 
is injurious in every respect. 

Dr MaccuUoch, in his work on Meteorology, says truly that 
" uo one fears a summer evening, or even a mild winter night, 
unless, indeed, he tinds a dew. Yet here lies the very danger. 
A land of meadows, and parks, and ponds, and rivers, and 
woods, is a thousand times more hazardous than all the nights 
of all the winters that ever were. This is the real night air to 
be feared, even though the grey mist should not rise or the dew 
should not fall. To take a pleasant evening walk by the banks 
of the river, or the lake, to watch the trout rise at the evett 
ing flics, to attend the milking of the cows in the green 
meadow, to saunter among wet groves uutil the moon rises, 
listening to the nightingale — ^these, and more of such rural 
amusentents and dehgbts, are the true night air, the malai-ia, 
and the fever." 

12. The swing is an exercise which will be found grateful 
and salutaiy, especially if done in-doors when it is rain 
It wdl mlax the cutaneous vessels, and produce a determina- 
tion to the surface, and consefjueutly very beneficial, espociallyi 
to those who are suffering from torpitlity (Maiiin). 



'M 
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V. — Batiidjg. 

imirn ror Mr Erasmus Wilson, in his excellent "Treatise on the Skin," 

biiUiiiig. has laid the aphorism of health to be, " by food, by raiment, by 
exercise, and by ablution, to maintain and preserve an agree- 
able warmth of the skin." Cleanliness, siiys the sacred write 
is next to godliness. In no cbmate is there a greater neccj 
sity for the performance of good ablution than on the We 
Coast of Africa. Tlie enormous calls on the cutaneous ve 
which result iu an excessive dischai"ge of their secretion, lead' 
to an accumulatiou of extraneous matter on the smface, whid 
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II not removiiit], produces a rniacliicvous effect ua lieiilth. The 

.sbjmach is at fii-st disfrurlieJ, and then a series uf disturbftuces 

fc place, which involve most of the viscera of the body. 

H«giiJar ablution, therefore, h a necessity in the tropics; but 

there are ceiiain rules which must be laid down for the obser- 

^vance of those who reside in tlie tropica. 

^P 1. tn the tropics a bath should be taken once at least every 
day. 

2. The best time for taking a bath is an hour or half an hour 

^^before breakfast. The body is then cool and the stoiuacli 

Hfai excellent condition for the morning repast. 

^M 3. ^Vhen a bath is taken twice a-day, the bath, which must 

^■«lways be cold, should be taken an hour or half an hour before 
dinner. It is very refreshing, especially after a hard day's 
work, removes the sensation of thirst in the stomach through 
sympathy with the skin, and, in a great measure, mitigates 
nervousness. 

I 4. With the tem2ieratc and hmlthy the cold bath should 

^blways be taken. It is delightful, and advantageous in keep- 
ing the skin cool and moist, and reducing the aenae of internal 
fulness. 

5. Amongst the intemperate the cold bath is dangerous, and 
should not be indidged in. The tepid bath will be found more 

^^serviceable, 

^B 6. To persons suffering from visceral diseases the tepid or 

^Pkrartn bath is the only safe bath that could be used with advan- 
tage, and once a-day is quite sufficient. 

7. During the cold weather, and at the blowing of the har- 
^^niattan, to persons wlio have suffered from enlargement of the 
^^plecn and liver, from dysentery and chronic diaiThcea, a wanii 
' bath is a necessity. 

8. The relative teniperatuve of the baths should be as fol- 
JWB : — "Cold bath, from 60° to 75°; tepid bath, from 85° to 

>2°; warm bath, from 92' to 98°; hot bath, from 98" to 112". 

9. Taring tlic hot weather, when the temperature in the sun 
mKCs from 120" In 140'. tlic culd water should bo kept in 
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the sun for some time, and an agreeable tepid bath will be 
obtained. 

10. Amongst habitual topers, and those who are in the 
habit of keeping late boura, whose abdominal viscera, in con- 
aequenoe, are in an imtaUe state, and the balance of whose 
circulation is disturbed, the cold bath immediately aggravates 
tlie symptoms, and leads to feaiful congestion. The wanii bath 
is a necessity. 

11. Before using the cold bath, it is not necessarj' to wait 
until one is cookd down first. Amongst the delicate it is bene- 
ficial to be first immersed in a warm bath before plunging into 
the cold, which wiU produce a healthy reaction (Martin). 

12. Wo find it the habit of many to take a bath a few 
minutes after theu' meals. This is injurious, and should be 
avoided, as it interferes with the process of digestion, and 
might result in fxinctional derangement of the stomach. 

VL— Sleep. 

Good sound sleep is necessary for the enjoyment of good 
health in the tropica. Those who have habituated themselves 
to going late to bed predispose their constitution to every form 
of disease, and put a Umit to their earthly existence. It must 
be remembered that temperanieut has a great influence in the 
extent and manner of our sleep. The great physiologist, Dr 
Carpenter, says. " A plethoric habit of body, sustained by full 
diet, usually predisposes to sleep, provided that the digestive 
powers be in a vigoiona condition. Persons of this constitution 
frequently pass niue or ten houre in alimiber, and maintain 
that they cannot he adequately refreshed by less. On the 
other hand, thin, wiry people, in whom the nervous tempera- 
ment I'^'edominatea, usually take comparatively little sleep, 
notwithstanding the greater activity of their nervous system 
when they are awake; but their slumber, while it lasts, is 
generally very deep. Persons of 'lymphatic' temperament, 
heavy, passionless people, who may be said to live very slowly, 
are usually great sleepers. But tliis is rather because, through 
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uess of their perceptions, they are less easily kept awake 
by sensorial or mental excitement, than because they rea.lly 

uire a prolonged cessation of activity." 

1. Regularity in the hours of going to sleep h very im- 
portant in the tropics. Between nine and t«n vrill be found 
the best time. 

I 2. The apartment should be cool, and every means adopted 
to keep it so ; but the iutlivicliin.1 should be completely kept 
from draught, and from the sudden changes of temperature 

d the humidity of the atmosphere which is peculiar to tlio 
tropics. 

3. Ever)' circumstance by which the sleep can be disturbed 
should be ohviated. Thus; in places where iuo.?quitoos and 
sandflies are prevalent, proper curtains should be used. 

4. It is always most preferable and desirable to go to bed 
'tvith a clear head. Tlie habit of much driulcing at night dis- 
turbs the sleep and renders it unrefreshing. 

5. Those who are habituated to late hours and baccha- 
nalian riotiS, will find themselves much relieved from the after 
consequences of the imprudent habit by bathing their head 
with cold water before going to sleep. 

6. Eeading late at night in the tropics is a habit not to be 
encouraged, for the nervous system has enough of excitement 
during the hot and busy hours of the day, and requires repose 
at night 

I 7- When there is a feeling of tension, heat, headache, throb- 
bing, and other unpleasant sensations in the head, we ehould 
lie down quietly, and endeavour to get a sleep, for it is certain 
tliat something wrong is going on in the brain, and rest and 
quietude are most likely to relieve it, 

8. Sleeping until t^o late in the morning, when the sun has 
ascended to a great distance above the visible horizon, produces 
lassitude and want of energy in indivi Jualfs in the tropics. 

9. Jlising at daylight and enjoying the fresh and cooh"ng 
breeze of the morning, in a veraudidi, or beyond the reach of 

aria, is very healthy and invigorating. 
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10. During the blowing of the hot simoom, in the hot aeasoo 
m tlie interior of tlie Gambia, or the sirocco of the east, whe 
no dew falls, sleeping in open verandahs is not only safe, hv 
advantageous. On the other hand, during the rains, the har- 
vest, and harmattan, such a habit will he found moat destmctivft'' 
to life ; ill fact, there are many cases in the Gambia where 
men, whose names I might Tuentiou, have continually exposed 
themselves in this way, contrary to all adi-ice of their friends 
and thus laid the foundation of acute diseases, which hsM 
proved their death-warrants. 

1 1. The dyspeptic, namely, those who suffer from flatixlencj 
lieartbums, aud griping pains, are occasionally troubled witl 
nightmare, which disturbs their rest. They should take carj 
bonate of soda and a little peppermint, and always keep tht-nj 
bowels rejfudar. 

12. Late suppers, cheese, and other flatulent food, and 
iniligestible fruits, should be avoided at night. This ndu 
particularly incumbent on the dyspeptic. 



auln far 
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VII. — Regulation of the Passions. 
Moseley, quoted by Martin, lias said that in the inhabitant 
of hot climates there is a promptitude and a bias to pleasure, 
and all alienation from seriou.'? thought and deep reflectior 
unless sickness obtains an absolute control over the bodj 
"The brilliancy of the sky and the beauty of the atmc 
sphere," he observes, " conspire to influence the neirea : 
philosophy and her rigid tenets, and forbid their practice amot 
the cliUdrcn of the sun." The effects of great heat on the 
" children of the sun" I have considered at some length in 
Cbapttsr III. ; but I think Sir li.anald Martin has hit the right 
string, when he says that the " removal of religious and moral 
restraint, the temptations to vice, the facility of the means, and 
the force of example, are the real causes of tliis bias to pleasure." 




That able observer has truly and feelingly pointed ot 
whoi>e the real cause of this propensiti/ is to be found. " Th< 
njoiiotony of life," he says, " and the apathy of mind so cot 
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s in hot climates, togethet with thfi obstacles to matri- 
mony, too often lead to vicioua and immoral connections with 
Native females, which apeedUy sap the foundations of principles 
'imWbed in early j'oiith, and involve a train of consequences 
not seldom embarrassing, if not embittering every subsequent 
period of life. It is here that a taste for some of the move re- 
fined and elegant species of literature will prove an invaluable 
ac({uiaition for dispelling cniini — the moth of mind and body," 

1. A strict moral principle is beneficial in the tropics. ' 

2. The Christian religion has a more beneficial influence on 
the minds of men in the tropics than either ilohanunedanisni 
or any other religious tenets. 

3. Slothful aod sipialid habits should be avoided. The 
saying is true that " a slothful, squaHd-hohing papulation in- 

jriabiy eharaeterises am, unhealthy country." 

4. Every substaiice or circumstance which induces nervous- 
and excitability of the ner\' ous system slioidd be avoided. 

5. Persons accustomed to liceutious indulgences are to be 
avoided, especially on first arrival. 

16. Always keep the mind occupied in doing something ; 
lever ait down and allow the thoughts to go astray. 
7, Agreeable society should always be courted, as it relieves 
he mind a great deal. The society of real ladies will be 
bund preferable to any other. 
8. The occupation of lofty buildings, or buildings in elevated 
portions of a town or city, baa a very benelicial effect on the 
mind. The converse is also true. 

9. In order that the moral principles might be more easily 
kept, the new arrival should watch over and prevent any laxity 
^Bin habits or principles acquired in his early religious tmining, 
^^ 10. The companionship of persons of irritable and violent 
I temper should, as much as possible, be avoided, as in the 
^B^'opics snch habits are peculiarly catcliing, and liave an injurious 
^■effect OD the health. 

^" 11. Too hot diet, or hot condiments taken in excess, have an 
injurious influence on the passions. 
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"' The Tise of cei-tain kinds of food and drink may tend 
confirm or impair certain moral habita. Sometimes it may 
operate directly, and by the immediate impresaiona which it^| 
produces ; at other times by the difterent states of health or 
disease which it occasions, or by the changes iu the fluids and 
solids which residt from it ; for all these different alterations ia j 
the system soon manifest themselves more or less distiDctlyl 
in the ordinary dispositions of the will and understanding"] 
(Canabis). 

12, A poor diet and a simple vegetable diet affftcts tlie 
passions injuriously, and therefore should be avoided. fl 

" The poor diets prescribed by the legislators of various " 
religious orders have never had the effect of diminisliiug the 
venereal appetite, but have, on the contrary, inflamed these 
propensities the more, or disordered the imagination in dimi- 
nishing the physical forces ; and thus men have been rendered ; 
more feeble, more unhappy, and more easy of domination" 
(Caoabis). 




Before concluding this part of the work, I sliall here detail 
certain precautions necessary for the pmvention of some of the 
diseases peculiar to tropical cUmatea. 

I. — TMAJiAEioFS Fevers. 

Rnira for From the foregoing chapters it will he seen that malarious 
of nuiariow feveis are most common in districts which are ill drained, and 
abound in stagnant marshes and collections of decayed vegeta- 
tion ; that they hover about the batiks of rivers, the borders 
of marshes, the edges of poola; that they predominate very 
generally in the neighbourhood of pig-styes and bntUy-con- 
struct ed drains, and take special delight in the incense of 
])utrefying animal matter ; that they are repugnant to fresh 
air, and when left to themselves, will linger for years amidst 
scenes of filth and corruption, and fold in their deadly embrace 
all hnman beings who are so unfortunate as to be thrown into 
their company. As a preventive, tlien, the jirimuni t 
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of our action should be to drsin tlie land, to use stringent 
tueana for preventing the accumulation of decayed vegetable 
or animal matter, and, consequently, to put a stop to all mijis- 
uiati'e effluvia or exhaliitioii. 

With regard to the iudividunl who must be exposed to 
inaJaTious fever, or " who has once had the fever," says Dr 
Watson, *' he should, in whatever place he may happen to be, 
avoid exposure to extnemea of cold and heat, and the neglect of 
changing wet clothes — wet shoes and stockings, for instance. 

" In malarious districts, in tropical climates, for example, 
j>er3ons should bear in mind the fact, that the miasmata are 
much more virulent in the night time than in the day, and 
closer to the surface of the earth tlian in the higher strata of 
the atmosphere. They should refrain, therefore, from going 
out late in the evening, or early in the morning, in countries 
where ague is rife ; should take care not to go out fasting ; a 
good hot breakfast should be first taken, or, at any rate, some 
moderate stimulant. A crust of bread, or a glass of wine, or a 
small quantity of ardent spirits, will fortify the systetn against 
the pestilential miasma. (Jenerous diet and fair allowance of 
feTmented liquor are proper, also, for aU persons in aguish 
countries." 

To substantiate the fact that good living is a safeguurd 
against malarious fevers, I wiU add an example which I 
noticed in the late Ashantee expedition with an officer of the 

lat AVest Indian Kegiraent. Lieutenant S- arrived at the 

encampuient at the Praah on the 30th April, full of strength 
and vigour, having just arrived from the West Indies in the 
transport.. Ten other officers came up with him. Unfortu- 
nately, he was not only a vegetarian but a water drinker. He 
was able for a ■sv'eek to attend to the duties of the camp, after 
which he gradually became weaker. The countries around the 
encampment had not in cultivation vegetables which contained 
a suthcient amount of protein compound necessary for his 
nnumhment. He was the first laid up, and he had a most 

1 
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severe attack of malarious remittent fever ; aiid only ten dajs 
after his arrival I was obliged to send him down to tlie 
coast, where for many weeks he lay in a precarioiis state, aud 
for a long time atill refused to take any meat or wine. Seeing 
the dangerous state into which he had brought himself^ lie altered 
his creed, and began to take beef tea, chicken broth, and wine, ; 
which rallied him a great deal ; but his constitution being tow 
weak and prostrated, he gained strength very gradually ; and 
fearing a relapse which might prove fatal, he was invalided to 
England. 

I should strongly recommend that persons who reside in 
raalariouiS districts, or who in any way are exposed to the in- 
fluence of malai'ia, should now and then take the sulphate of 
quinine, as it serves aa a pi'eventive ; or should the person be 
attacked, he will have a mOder and more manageable diseaaa 
than another who has not been so protected. For the very 
valuable maxim, which every one knows either from, per- 
sonal experience or from that of others, should be foUowod, 
which is conveyed in the homely proverb, Prcivntion is hetttr 
than cure. Better, did I say ! Infinitely better, because it un- 
shackles the system from those concomitant miseries which 
would otherwise have fettered it. The best mode of giving 
quinine for such a purpose is in the form of quinine vrine; 
four grains to every ounce of sherry, of wliich an ounce 
should be taken every morning before going out, and repeated, 
if requisite in the afternoon. I shall here give one illustia- 
tion, out of many which might be brought forward to subatan- 
tiate this position. In 1852, an expedition was undertaken by 
the Admiralty for two purposes : First, of exploring the river 
Tsadda ft'otii Dagho, the point reached by Allen and Oldfiehl 
in 1833, an far eastward as possible ; and, secondly, of endea- 
vouring to meet and afford assistance to Dra Barth and Vogel. 
Accordingly, the iron steam-schooner 'Pleiad,' under the 
command of the late Dr liaikie, ascended the Niger. The 
Europeans on board were armed with quinine as a prophylactic, 
which they took wheneverthey had occasion to go on exploring 
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expeditions, aud after three months' voyaige ia the interioT of 
Africa, along the swampy banks of a large river, all returned 
aafoj and in sound health. Of the eflects of quinine Dr Baikie 
wrote, " Of the measures employed as hygienic, most were of a 
general nature, the only more specific one being the free use 
of quinine. The amount of sickness was very little, so that, 
except with the scorbutic cases, Dr Hutchinaon's really medi- 
cal duties were not onerous. Of the Europeans the most 
exposed to the climatic influences were Jlr Ilarcus, Mr 
Guthrie, Mr May, and myself. Mr Harcus was chiefly ex- 
posed during tlie day, and suffered only from frequent head- 
ache^ and from the effects of the sun's rays. Mr Guthrie, 
besides undei^oing daily im immense amount of fatigue, slept 
regularly on deck, and nevertheless escaped entirely. Mr May 
and T were ashore whenever opportunities occurred, and as 
often by night as by day. We had frequently to land in 
Bwanips, and other unhealthy spots, yet Mr May had only one 
very short and not severe febrile attack. I, in addition, always 
slept on deck, aud was roused regularly at twelve o'clock, aud 
three in the morning, for the purpose of recording meteorologi- 
cal observations, but while in the river 1 had constant health. 
I mention these circumstances," he goes on to state, " to show 
that, under proper precautions, Europeans may not only live 
quietly, but even commit with impunity what some years ago 
would have been considered a terrible indiscretion." 

Among other things that should be guarded against is the too 
frequent use of drugs, especially calomel, and other mercurials, 
which have actually killed fit r more people in hygotu years in 
tropical climatic than even /ever. " Calomel has no real or 
curative effect on malarious poison, but only adds fuel to the 
fire, as the unfortunate to whom it is administered has to con- 
tend against two poisons rather than one." Avoid, also, too 
libend use of intoxicating liquors. 

Additional precaution is necessary, especially in the na^y, 
when an invasion of vellow Feveii is threatening. For iudi- 
vidnal safety thecouipreliensive maxim of Celsus should alvvays 
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be consulted, viz., by timely avmding the variQiis predisposin 
arid eaxiilng causes, until the physical sensibiiity of the &/st€ta it 
rtdrtced by habit} and iu proportion as this advice is adhered 
to, the naval practitioner may be assured that not only the 
chance of sickness will be greatly diminished in his own per- 
son, but that in a well-i'egulated ship, aided by the earnest and 
judicious co-operation of the offlcera, the live3 of the men 
under his charge may be preserved to an extent beyond his 
expectations in ordinary seasons and circumstances. He nii 
always remember that the prevention is more importaat tl 
the treatment. 

"The most speedy means of prevention," says Sir J. 
Martin, "in respect to town.'s and garrisons will always b^ 
found in the removal of both the sick and the healthy to j 
hjcality where the temperature ia sufficiently low, such aa •• 
neighbouring elevated range, or dry, well-ventilated groui 
The next most ready means is segregation." 

Quinine should be used twice a-day, and should be 
tinned for a longer or shorter period, as may be found nee* 
sary. The other necessary naval precautions may be tht 
epitomised. " Whenever fever makes its appearance on board 
ship, the vessel should at once proceed to sea, and to the coolest 
atmo-sphere within reach." 

The most immediate measures of prevention shoxtld be to 
alleviate direct solar exposure, to prevent fatigue, and excesses 
in the use of spirituous and fermented liquors. 

Seamen should be kept as remote from unhealthy coasts ws 
is consistent with duty^ anchoring some miles out to sea during 
the night especially. 

Duties in boats should be conducted during the mornings 
and evenings, avoiding alike the noon-day heat and the dead 
emanations from the shores common to the night 

When men are landed a careful and well-selected encamii 
nient should be chosen on high and dry groimd. 

Meals should be regularly served and carefully cooked, 
so more spirit ration should be issued than m customary. 
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Coffee should be given early in the morning as a habit, and 
after unuaual fatigue, cold, wet, or mental depression ; and 
labour ought not to commence till coffee has been taken. 

Holds of ships should nut be cleaned on the spots where the 
fever has originated, or duiing its prevalence, but the cleaning 
should be deferred till the arrival of the vessel in a colder 
latitude. 

Green wood should not be placed on board ship in hot 
climates. It ought to be harked, and partly charred. 

The inhabitants should nse a nourishing but not stimulat- 
ing diet, and should maintain a cheerful and conSdent temper' 

Never go to an infected spot with an empty stomach, or 
when the Ixidy is exhausted by fatigue and perspiration. 

Those who are accustomed to drink a large quantity of beer 
should give it up. Sherry or port, or a little braudy and water, 
will be found more serviceable, and less likely to excite the 
liver. 

"When there is a suspicion that yellow fever is approaching, 
the strong, robust, newly arrived individuals should at once be 
put to sea, or removed to a climate where the temperature 
is not above 60° F. If this is impossible, they should seek a 
mountain retreat where thorough ventilation is certain to be 
secured by strong winds ; or remove to the borders of the sea, 
where the strong sea-breeze is able continually to sweep tln^ 
foul air generated from the soil. They must always remember 
that tbey are the most susceptible to attack. 



II. — Dysentery ajsd Diakrhcea. 

Celsus has truly remarked, that by timely avoiding the pre- c»a»ei ud 
disposing and exciting causes, we have a great power of pre- of dj^Mmiwy 
venting the disease. I shall here give the predisposing and n,a* 
exciting causes without making any remarks, leaving ray 
readers to deduce the prevention. 
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PBIDISPOSING CAUSES. 

1. Frequent attacks of iutertiiitteat and remittent fever. 

2. Long and fatiguing marclica. 

3. Salted and preserved provisions- 

4. The waut of a sufficient supply of fresh vegetables and 
fniits. 

5. Impure water, or water impreguated witli vegetable and 
animal matter. 

6. Too frequent use of drastic purgatives. 

7. The use of ill prepared, indigestible, or unwholesome 
diet. 

8. Eetained secretions j endemic and epidemic influences. 

9. Diseases of the spleen and liver. 

10. Overcrowding in confined places. 

11. Excessive mental depression. 

12. Impure air, or air contaminated with organic efQuvia.^ 

EXCITING CAUSES. 

1, Eating of unripe fruit. 

2. Variation in the temperatiuu 

3, Cold night air, aud exposure to wet and cold 

4. Worms. 
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III. Cholkra. 

The prevention of cholera is a moat important subject, and. 
in countries where the disease is occasionally epidemic, it 
deserves the consideration of every one. 

During the outbreak of 1865 the PubUc Coimcil of Hygiene 
and Salubrity of Paris for the Department of the .Seine, pub- 
lished a series of admonitory instructions and recommendations, 
of which the following is an abstract:— 

1. Tranquillity of mind. 

2. Moderate, healthy, and regular nourishment 

3. Clothing which will prevent exposure to sudden transi- 
tions of temperature. 
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•i. Free ventilation of dwelling-houses, and avoidance of 
iver-crowding. 

5. Avoidaoce of physical and mental fatigue. 

6. Attention to the earliest symptoms of diarrhcea, 
The instruction continues. It may be aflirmed that, with rare 

exceptions, however sudden the attack may be, the cholera ia 
et preceded by symptoma which may induce fear aa to its 
development The commonest of these symptoms is diarrhoaa, 
however slight; and such h its importanoe, that tbe removal 
the symptoms, immediately on its development, will suffice 
to prevent the malady. It would, therefore, be dangerous to 
let the diarrhoea continue; and, consequently, as it may be 
arrested by eveiy simple means, they may be resorted to before 
e arrival of the doctor, who ought always to be sent for with- 
lout delay. Those means are the following : — Partial or com- 
plete abstinence from food, the use of rice and its preparations, 
an infusion of camomUc tea, and copious injections with a 
ecoction of marsh-mallow and unprepared starch. 
When there are symptoms of cholera, such as watery 
diarrhoea, vomiting, cramps, coolness and blueness of surface, 
&c., the fuUowiug recommendations are given; — 

The instant any of these symptoms show themselves, a phy- 
sician must be called for, and, while waitiug his arrival, the 
means adopted must be the following : — The skin should be 
heated and warmth obtained by placing a bottle of hot water, 
or heated bricka wrapped in a sheet, at the feet of the patient 
and between tlie legs. He must be covered up in warm sheets 
and several blankets, between which hot irons or a warming- 
au should be agitated up and down, so as to act upon the 
hole surface of the body. WJiile these steps are in prepa- 
Tation, or even in progi'ess, the limbs should be rubbed for a 
considerable time with force with the palm of the hand, a soft 
rush, or a piece of flannel, which latter may be moistened 
with camphorated brandy, brandy alone, or eau de Cologne; 
and these should be done by two persons seated at each side 
of tlie patient, taking care not to uncover him. The drink 
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given should be a hot infusion of linden, tea, or pepper 
tinctured witli n few drops of brandy. Should these tii 
however, appear to increase the vomiting, gaseous crater and ice 
in small pieces may be advantageously resorted to, and aina- 
pisms down over the legs and thighs. It will always be well, 
if possible, to let the patient be in a aepatate room, so a3 to 
place him in the most favourable conditions for salubritJ^H 
The precautions to be taken during convalescence will be inti-" 
mated by the physician who may be called. ^J 

Dr Clark, of the 84th Regiment, anticipating the cholen^f 
ontbreak in Malta, drew up the following series of regulations 
for the guidance of the officer comroauding : — 

" 1. Perfect cleanliness of barracks and immediate neigh^j 
bourhood. ^| 

2. Careful inspection and purification of drains, privies, and 
ashpits. 

3. Ventilation of barrack-rooms at all times, and airing 
beds and bedding, with rubbing and brushing of walla au( 
floors every second day. 

4. Care in selection of vegetables for consumption, and dis** 
courageraent of eating ices, 

5. Use of a cholera belt 

6. Hot coffee to be issued to each man before leaving quar-^ 
ters in the morning. Men suffering from diarrhoea to go int 
hospital at onca 

7. Troops to be prohibited from visiting infected neighbour- 
hoods. 

8. On cholera appearing in any portion of the barracks 
then, occupied, it is to be vacated at once, and the force attacked 

to be removed into other baixacks or cnniped out" ^M 

In the present outbreak (1866) the CoUege of Physician^^ 

has given the following instructions for the treatme nt of 

cholera r — 

" The Lords of her Majesty's Privy Council having, by 

medical officer, Mr Simon, addressed a letter to the College 

Physicians relating to the expediency of issuing instructiyus 
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to captains of merchant vessels, ' how they should act when 
(per inedical attendance cminot be piociired, so as to pixtvide 
for the health of their crews against attacks of cholera/ the 
following is the tsubstance of the reply forwarded by the 
College :— 

Their lordships request to be informed whether, in the 
opinion of the College, any, and if so, what suggestions might 
he issued as representing the present state of medical know- 
ledge and eyperience with regard to the drugs which should 
be given, or other treatment which should be adopted, in 
attacks of cholera, and especially in the beginning of the 
disease, when proper medical attendance cannot be procured- 
Their lordships, at the same time, submit to the College a copy 
of the instructions issued on previous occasions. "With reference 
to that part of the instructions on which their lordslups par- 
ticularly request the opinion of the College, viz., that which 
relates (1.) to the necessity of avoiding purgative medicines 
during the prevalence of choleiB, and (2.) the measures to be 
adopted when cholera appears on board ship, the Committee 
think — 

1. That when opening medicine is required, the niUdest 
shoidd be selected, as castor oil or rhubarb. Glauber's salts 
and Epaom salts are dangerous. The common belief that pro- 
longed costiveneas shotild not be interfered with during the 
prevalence of cholera is eri-oneous, 

2. That the master should ascertain by inquiry, momiug 
and evening, whether any of the crew are labouiing mider 
diarrhoea; and if so, the foUowing recommendations are sub- 
joined for his guidance; — 

3. That if a man be attacked with diarrhcea, he should, 
whenever it is possible, be sent to bed and kept wami, and 
some aromatic and astringent medicine, containing a small 
quantity of opium, should be given to him at once, and should 
be repeated every hour or two, according to the severity of the 
purging. It ia suggested that ten grains of the aromatic 
powder of chalk and opium (of the "British Pharmacopoeia") 
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should be so given in half a glass of peppenmnt water or weak 
brandy and water. Sbould this medicine not be at Land, five 
meaeured drops of laudanum may be aubstituted fot each dose 
of the powder. 

Large doses of opium, or of ardent spirits, should Ije avoid 
If the diarrhcpa ebould result from bad or obviously iudigestibl 
food, or if the dischai^ea are unnaturally offensive and attended 
with griping pain, it would be desirable to give a dose of eitlier 
of the gentle laxatives above-named before aduuuisteriug tha 
opiates. 

The diet should consist mainly of beef tea or broth, gruel, or 
rice. 

If the discharges become colourless and watery (the purging 
being of the kind commonly called " rice 'water pitrging"), and 
be accompanied with vomiting and coldness, the opiates should 
no longer be persisted in, and spirituous liquors should be 
avoided. The patient should be strictly kept iu the recumbent 
position ; he should be allowed to drink water freely, and 
should be abundantly supplied with fresh air. Warm applica- 
tions should be used to the feet and legs, and a mustard poul- 
tice should be applied to the pit of the stomacL Cramps may 
be treated by rubbing the affected parts with the wai-m hand. 

In aU cases medical advice, when obtainable, should be o 
tained as soon as possible." 

The following instboctions to commanding, medical^ and 
othm" q^ers of the army, for their guidance at a time when 
there is reason to anticipate an outbreak of cholera, or when it 
is actually prevakttt ammuf (he troopSy has just been received 
by the author (September 1866): — 

" Officers whose duty it is to see to the health and comfort ol 
the troops are especially required to exercise the utmost vigi- 
lance at a time when cholera is prevalent, or when there i 
reason to believe an outbreak may be expected." 
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MEASURES TO BE ADOPTED Df AMTICIPATION 0¥ A THREATEN KD 
INTASION OF EPIDEMIC CHOLERA IN MrUTABY BTATIOKS. 






I. Medical officers should make themselves acquainted with 
^eveTy airangeraeiit of their corps, and the coudifcion of every 

locality in and about the barracks, in order that they may be 
iu a positioQ to suggest] for tbe cousideratioii of tlieir com- 
liiandiug officers, not only improvements in ordinary matter's, 
but arrangements of a more temporary character applicable to 
an exceptional period. 

II. Nuiflances should be removed, and cleanliness enforced 
outsideharmcks, by calling on local boards, or persons entrusted 

, with power to remove uuisancea, to put these in force. 

III. Aa much space as is practicable should be afforded to 
each individual in barracks. On this accomjt any existing mia- 
appropriations should be restored to their proper use. 

lY. Ventilation of all the buildings ahoidd receive carefal 
attention, not only by I'emedying structural defects when prac- 
ticablej but by enforcing the full use of the means of ventila- 
tion, in keeping open all apertures intended specially for ven- 
itilating purpose.^ 
V. The instructions laid down in the Queen's Itegulations 
regarding the cleansing and supervision of barrack-room.g are 
to be carefully observed. The floor of the rooms should not 
be washed in wet weather. The regular airing of bedding, and 
its exposure out of doors in fine weather, is to be attended 
to. And if epidemic cholera appears in the country, it would 
seem desirable to cleanse and lime-wash ceilings and walls of 

I all barracks, hospitals, quarters, and stables. 
VI. All sewers, latrines, urinals, and ash-pits should be in- 
spected frequently, and their cleanliness ensured by an efficient 
system of frequent flushing and cleansing. Any accumidation 
in such places should be scrupulously removed, aa it must be 
borne in mind that during the prevalence of an epidemic it h 
injudicious to disturb old accumulations. A free xise of lime 
is enjoined. 
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VII. Every source of water supply should be investigated, and 
the posaibiUtyo f contamination by percolation from sewage, or 
from surface impuiities, looked to. An exauuQation should be 
made of the water, and any such impurities detected in it 
should at once preclude its use for driukiug or cooking purposes, 

YIIL Attention is to be directed to the soldier's rations, and 
care taken that they never fall below the standard quality ; and 
the men are to bo enjoined to be careful aa to what they eat, 
and the purchase of any articles deemed indigt?5tible or 
deleterious to health should be discouraged as much as 
possible. 

IX As much variety as possible is to be afforded in tl 
cooking of the rations. 

X, The canteen is to be frequently visited, and its supplies 
carefully examined. 

XI, It is unnecessary for medical officers to recommend any 
change in the ordinary duties of the men, as long as they are 
not excessive, beyond suggesting the advisability of it^luoijig 
the night duties to the uiinimimi that the necessities of the 
station will permit, and pointing out to tlie commanding 
officer, that any duty subjecting tlie men to wet clothes or wet 
feet shoidd be avoided when possible, and when such exposure 
is unavoidable, that the wet articles should be changed as 
speedily as possible. 

XII, Medical officers should make frequent inquiry as to the 
existence of di!irrha?a amongst the men ; and iu the event 
afllL'ctions of the bowels being prevalent, should enjoin an im- 
mediate appUcatiou to hospital for medicine, not uecessarLL^^j 
with the view of the men being detained iu hospital ^H 

In addition to the foregoing instructions, when the disease 
has appeared among the iuhabit.ant9 in the vicinity of a militAry 
station, or among the military of the station, the foUo^ 
M^ to be carefully attended to : — 

I. The occurrence of cholera in places wliere trooiia are sta- 
tioned is immediately to be reported to the Director-Gene 
by the principal or senior medical officer, without waiting ft 
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its appearance being officially anuouticed by the local board of 
^^ liealth. 

^■^ II. A daily report, as accurate as can be obtained, of tbe 
^Bp{(0gres3 of cholera amongst the civil population where troops 
^^re stationed, will also be required from the principal or senior 

medical officer. 

I in. The men should be prohibited going into the ijtfected 
diatricts, pickets should be placed to prevent them. It may 
be advisable to confine the troops to barracks, and prohibit 
any but the most neceasary intercourse with persons outside. 
■ IV. All familiea living out of barracks should be brought in, 
if it be possible to do so without over-crowdiug. If the season 
permitted they might be encamped, or if there were danger 
of overcrowding, hovises admitting of paitial or complete isola- 
B tion might be hired. 

V. Men rejoining from furlough, or under any circumstances 

I from a distance, or recruits arriving, are to be separated from 
the other men for at least a week, 
VI. Good fires are to be provided in the barrack-rooms to 
increase ventilation, and to diffuse a cheerfulness, which la-st 
should be promoted in eveiy way. 

I VII. Disinfectanta, such as chloride of lime or zinc, prepara- 
tions of carbolic acid, perchloride of iron, or other approved 
preparations, should be used in latrines, urinals, sewers, ash- 
bins, and other similar places, twice daily. A non-com mis- 
Isioned officer with a fatigue party should be instructed in thtj 
perfonnance of this dutyj which ia to be rigorously carried 
out, and either the (juarter-ma,ster or orderly officer should be 
held responsible for its execution. Disinfectants will be ob- 
tained from the baiTack department on the spot. 

VIII. Married men (if out of mess) ahoidd each be provided 

I with a ration the same as the single men. 
IX. The men are to be cautioned against intemperaace, aud 
every means adopted to repress it, and night passes must be 
prohibited, 

X. Tea or coffee is to be Issued to the men before going on 
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morning or night duties ; and every man to have his break- 
fast, if possible, before leaving the barrack-room for parades or 
other duties. 

XL On the oecnrrence of a case of cholera among the troops 
a report is to be forwarded by the senior medical officer to the 
Director-Geueral, and continued daUy until further orders. 

XII. Questions of importance not admitting of delay may 
be telegraphed to the Director-General by the principal medi- 
cal oflicer. 

XIII. On the appearance of cholera in a corps., it should be 
CMnped out when practicable, provided the season of the year 
will permit of it. Good ground should be selected beforehand, 
and arrangements made by the Quarter-master General's de- 
partment. 

XIV. Healtli inspections are to be made at morning and 
evening pamdes, and a daily inspection of eveiy individual 
attached to the regiment, but the avoidance of all unnecessaij 
alarm cannot be too strongly enjoined. 

XV. Each soliber is to be provided with two cholera belts 
as part of his necessaries. Flannel shirts ought also to be 
worn. 

XVI. It has been found desirable, diu'ing the prevalence of 
cholera, to boil and filter through charcoal all drinking water. 

XVII. The minds of the men should as much as possible 
be occupied and amused. Every game or employment tending 
to recreation, or to induce healthy exercise, should be pro- 
moted. Occasional marches for short distances into the 
countryj without arras, might be advisable. 

XVIIT. Diarrhcea should be most carefully attended to 
4QTiiig the pi'evalence of cholera, aud noa- commissioned 
officers are to be instructed to order all men to hospital 
whom they may detect suffering from looseness of the bowels. 
Sentries should be placed in the vicinity of the latrineSj and 
men found going twice in quick succession to the rear should 
be sent to hospital immediately. It might be advantageous 
for the better detection of this usually paitdess affectioD, that 



PBEVENTION OF CHOLEIU. 



303 



P 



I 



tickete be provided for the men, aud every time a man went 
to the rear one of them handed to the sentry ; but a man not 
having his ticket should be allowed to passj and his name 
reported to the orderly sergeant. A room- for obsen'ation in 
hospital should be provided for such men, and their motions 
treated as in the case of cholera patients. Medicines are to be 
kept prepared for issue to such cases, day aud night, and, to 
avoid delay, a supply should be placed in the hands of uon- 
conimissioned otticeis ia barracks, to be ejshihited to men whiJe 
preparing to go to hospital. 

XIX. The place whence a patient is taken from barracks is 
to be thoroughly washed, the bedding and bedstead removed, 
and fumigation made by chlorine or nitrous acid gas. The 
barrack bedding is to be removed with cholera or suspicious 
cases to the hospital, 

XX. If, however, it is found that any preponderance of cases 
of cholera or dian'hcea occur in any building or rooms, the 
medical officers should carefully examine the locality with a 
view to detecting or remedying any unsanitary condition. 
Should such he appreciable either in the building or its vicinity, 
the buLtding or room should be vacated and fumigated with 
clilorine, nitrous, or sulphurous acid fumes, and the walls and 
floors scraped and cleansed, and the former lime-washed before 
reoccupatiou. 

XXI. When cases occur in caujp, the ground should, if pos- 
sible, be changed, as so successfully practised in India; but 
where this may be impi-acticable, as would usually be the case 
at home, the tents should be struck, and the giwmd cleansed 
and aired before repitching them. 

XXII. If the troops are not camped out, the regimental 
hospital is to be appropriated to the treatment of cholera, and 
the ordinary eases of sickness accommodated in barracks, m 
rooms set apart and equipped for the purpose, or, where tliis 
cannot be done, in a hired house — an application for carrying 
out the latter arrangement being previously submitted to the 
Director-Genera], Should the troops be encamped, all the sick 
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will be treated iu teuts, the tents lor c!jok*ra patients beiuj; , 
placetl in an isolated position. I 

XXIII. Medical officers are to visit their hospitals fre- 
queutly. They wili be required to be always available for any 
sudden call on their services, and when cholera prevails in the 
corps, they are not to leave the barracks except under impera- 
tive necessity. 

XXIV. Great cautiou is advisable in the use of mediciups | 
of a purgative character durin*; the prevalence of the disease. 

XXY. Cases among the wives and children of soldiers are 
to be treated in the female hospital, where such iDstitutions 
exist, provided the regiment is not camped out. In statious 
where there is no female hospital, application should be made 
to the proper authorities for a room to be allotted or accom-| 
modatiou to be hired. 

XXVI. The women should be warned that if they or their j 
children are attacked with diarrhoea they must at once go toj 
hospital 

XXVII. The patient's barrack bedding is to be used in 
hospital. The purveyor will provide palUassea and pUlows with 
straw in the event of a change being requisite. All the hair 
mattresses and pillows are to be removed froua the hospital to 
equip the rooms, set apart for the treatment of the ordinary 
cases of sickness when cholera attacks the troops. 

XXVIII. When the barrack bedding is no longer r^uired 
for use the straw ia to be burnt, and the bedding disinfected, 
and treated in accordance with paragraph 7, page 40. Sledical 
Regulations (boihug water being used). The foregoing ia ap- 
plicable to hospital sheets, blankets, clothing, and other such H 
articles of hospital equipment as may be used. But such por- 
tions of the soldier's kit as cannot be so treated should be ex- 
posed to the air and sun for a week, fumigated, and beateo. 
It would be advisable not to take them into use until the 
epidemic had quite ceased 

XXIX. The stool and vomit should be passed into vessels^ 
and deodorisi^d, at once removed, and carefully buried deep. 
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and at a distance from the possibility of percolation to any 
water supply ; or a latrine could be set apart into which they 
could be thrown, which should not for the time being be used 
for any other purpose, and care should be taken that no other 
latrine or water-closet is so used* 

XXX. The attendants upon cholera patients should not be 
taken from this special work to attend on other cases of dis- 
ease so long as cholera exists in the barracks or hospital They 
are to be enjoined to wash their hands well whenever they 
have been in contact with the discharges of the sick. 

XXXL Corpses are to be removed to the dead-house without 
delay, buried as soon as possible, but never conveyed to the 
graveyard on men's shoulders. 

XXXII. Post-mortem examinations are to be performed in 
such cases, and under such modifications as may be necessary. 

By order of the Secretary of State for War. 

Edward Lugard. 



* The power of the diBsemination of cholera by means of the excreta is 
now so generally believed, and has been asserted by so many eminent 
members of the medical profession, that it cannot be overlooked in consider- 
ing preventive measures at the present day. 
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310 CLIMATE AND METEOUOLOOY OF WESTEnX AFRICI. 

IV.— TaULB of MeTKOROI^OICAL OB3EnVATION8 ON THE WWT 

Coast of Africa. {B;/ the Author.) 
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In tlie above summary the observations in Sierra Leone 
must be regarded, as yet, as incomplete. I have not had the 
advantage of being stationed for military duties at Freetown, 
or I should, from personal investigation, and researches in the 
records of the colony, have been able to gather sufficient inte- 
resting inform at ion on the points imder comidejation ; but 
hope I shaU be able in time to do so. 
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* This ia the rpsuK of the mtniinuni thermom«trr ; Uie otheis tlie rttiu 
nf tliD orjiniu'i^ llmrruotnelcr. 



INDEX. 



AoosA, description of Bite of, 

Thennometrical obBerrations in, 
Rocks in the neighbourhood of, 
Adangme, description of site of, 
Aerolites, when seen in West Africa, . 
Agriculture, the necessity of its promotion on the West 
Ague, its periodicity considered, 

its effects on the spleen, liver, and lymphatics, 

its periodical fits, how caused, 
Ahanta, description of site of, . 
Alinvial soils, their effects on health, . 
Alumina, salts of, as disinfectants, 
Anamaboe, hills of, . 

rocks, and composition of soil of. 
Anemometer, readings of, . . . 

Aneroid barometer, description of, 
Aquamboe, description of mountain of, 
Aquapim, situation of mountain, 
Aqueous vapour, table of elastic force of, 
Arctopbylax, ..... 

ArctnruB, ..... 

Aries, ...... 

Assinee River, ..... 

Atmosphere, oonditions necessary to affect health, 

meteorological observation of. 
Atmospheric changes, periodic and non-periodic, 
Attara, Mr, remarks on agriculture, 
Aucobra, River, . 
Autumn, commencement of, 
Autumnal equinox, 

Baccbou, description of site of, . 
Banana, how used on Qold Coast, 
Barnes' Hill, where found, 
Barometer, aneroid, description and use of, 
discovery of, 



Coast 



FAOE 

88 

46 

128 

87 

197 

of Africa, 111 
228 
229 
280 
86 
110 
186 
87 
87 
6 
168 
89 
88 
179 
174 
174 
178 
108 
1 
6 
19 
111 
103 
198 
174 

77 
182 

87 
163 
161 



^^ INDEX. ^^^^^1 


n 


^v 


I-lOE H 


■ Barometer, period of masimum and miaimmn register on Ibe coast at 


1 


^^^ Africa, ....... 


IGl ■ 


^^^h use ua a weathor glass, ..... 


12 1 


^^^r uses in tnenauriDg mouatainB, .... 


162 I 


■ ttbserratioUB with the, ..... 


^ 1 


H Baale miBjiionarieB, thei; ugriculturftl labouTB, .... 


181 1 


1 B&thing, TuffulationB for, ita mss in the tropica, 


^•i 


1 Bfttliiuat, Biver Gambia, driLinaga uf, . 


lis 


H geologioal stnictiire of, . . 


116 


I Benin, plaiitatioa of, at Accrn, ..... 


131 


H Biglils, geological struflure of the, ... 


183 


^^^1 UatiTB huta in tho. 


135 


^^H ciiitiTatfna in ttie. 


134 


drainage and aew&(;ti In, . ■ 


135 


Bight of Benin, site of, , , . 


89 


thermometrical observatloiia iti. 


2» 


Blyth'a Patent disinfectant, composition of, . 


186 


Booaum Prah, RiTer, ..... 


103 


Bootes, ........ 


174 


Bndin, M., on atatiatlcs of ianitsr y condition, &c , of force by lund and aen. 


£06 


Burnett's diaiiifcctant fluid, compoaition of, . 


187 

J 


Cabbage Palm, where fmmd, ...... 


\n 1 


^^K wild, whotQ found, ..... 


n\ 1 


^» yam, where found, ...... 


n-i 1 


OBlTert, Dr, staff surgeon, death of, . . 


239 1 


Cuneroon Mouutain and Peal:, description of, . 


91 1 


Oampbi-ll, Mr J. B., clerk of vforka in Bathnrat, labouia of, 


237 


Canabis, remaTka on the passions, ..... 


2«8 


OaniB Major, when appears, ..... 


174 


Cnnis Minor, time of nppoaranee, ..... 


174 - 

20 i 

48 ' 


Capo Coast, latitude of, . 


^m thunuDiuetriciil obBermtions in, . 


^^H in advance in one eauitary point to Sierra Leone, 


103 


^^^ Palmas, «ite of, ...... . 


8fi 


m St Mary's, site of, 


100 


■ Capnaaa onimirtn, how to Dae leaf of. . 


132 J 


■ Oarholiitt'B, useful na disitifi-ctauta, .... 


18' I 


T Carbonic afid, Incieu^e in the blood through heat, 


208 1 


L CasBftda, how prepared for diet, .... 


13-J 1 


^^K Chalk etonts, their r«lati<in to health, ... 


108 ■ 


^^B Chnlky soil, dpseription uf, . . - 


108 ■ 


^^H ita relation to health, . . 


107 " 


^^f condition of atmosphere in, 


107 


W Charcoal, it« mo as a diainfectant, ..... 


180 


1 Cholera, ita prevention, ....... 


2»i 


f Chlorine, its uao aa a disinf&etftnt, ... 


137 


1 ChriitianBljorgCBitle. thermomelricalubwsrvaUouBin, 


4ti 


m CirruB cloud, deBcription of, ..... . 


J 



INDEX. 



313 



CiRO-camoIoTis clond, description of, 
Cirro-stratng clond, description of, 
Clarence Peak, description of, . 
Clark, Dr, remarks on the Gh)ld Coast, 
Clay, its relation to health, 

slate, where fonnd, description of, 
slate rocks, their relation to health, 
Clayey soil, description of, and relation to health, 

condition of atmosphere in. 
Climate, definition of, . 

extreme and limited, where found, 
Clouds, estimation of, 

definition of, 

principal nse of, . 

ohserrations of amount of. 
Combo, drainage of, 
Condy's Fluid, nse and composition of, 
Consciousness, results of heat on, 
Constitational diseases, statistics of, on the Gold Coast. 
Cotte, M., axiom for consideration of temperature. 
Crew Bay, its unhealthiness considered, 
Crobhoe, mountain, description of. 
Cucumber, wild, where found, . 
Cultivated soils, their relations to health, 
Cultivation, description of, in Western Africa, 
Cnmnlo-cirro-stratns vel nimbus, 
Cnmulo-stratus, description of, . 
Cumulus cloud, description of, . 



D'Aboy, Cobnel, administrator of the Gambia, on the drainage of the 
Ghimbia, 
sanitary ordinance by, 
Daniell's dew-point hygrometer, use of. 
Day, Dr John, of Victoria, use of ozone as disinfectant, 
Dew-point, definition of, ... 

mode of determining the, . 
obeerrations on the. 
Diamond, the, a riyer craft caught in a whirlwind, 
Diarrhoea, predisposing and exciting causes of, 

during the hot season. 
Dirt gales, description of, 
Disinfectants, various kinds of, . 
Drainage, its necessity in towns, 

of Bathnrst, River Gkimbia, 

of Freetown, Sierra Leone, 
Drink, regulation of, in the tropics, 
Dress, how to be used in the tropics, 
Dnpr6, Mr, experiments on quinine, 
Dysentery, how produced by river water, 



PAOE 

9 
9 

91 
277 
107 
180 
108 
110 
IOC 
1 

16 
8 

10 
164 
166 
119 
137 

66 
211 

21 
101 

88 
131 
110 
118 

10 

10 
9 



118 

280 

7 

282 

7 

8 

8 

178 

208 

209 

186 

186 

112 

118 

114 

278 

278 

281 

96 



INDEX ^^^^^^^^H 


H 


Dyaentery, its productiou i^iring hot ioflAoo, .... 205 ^ 


preiiflposing and eiuiUng const- of, 


• 


'£n m 


Eastii, dry, as a disinfectant, . 




18G " 


£art]i<]uakcie, on tltu Qd]>1 Coast, 




76 


jb Pi6etown, Sierw Leoue, 




76 


Elfb tide, in rivers, )iow injutiotig, 




76 


Egyptian aeitaona, description of, . , . 




178 


Electricity, atmdApheric, from aurface of aea. 




&6 


effects of, according Ut M. Fallns, . 




212 


Elejihantiaais Artibum, ita occurrcnco in tlje raiiia, 


, 


346 


Empampo, ita use, and whore found, 




181 


Exerci8«3, regulation for, in tho tropica, 




280 


TaasB, qn&btity excmteA ia Freetown every year, 




115 


FeTgUHon, description of soil of Sierra Leone, , 






12S 


FeranDdo Po, deacripfioa of, . 






81 


Perruginoua soils, their relation to healtli. 






138 


Fever in the Hnrmattan season, how produced, 






9i7 


^^^H yolkiw, in. the Gambia in 1866, 






SM 


^^ malwiouB, rulea for prevention of, 






28B 


yellow, rules for preveutioQ of, . 






292 


Firo-ballfl, deftcription of, , . . 






1&7 


FliM, eand, when plentiful and where found, . 






197 ■ 


Fog, buw prmluced, .... 






99 ■ 


Food, regulation for ita nae in the IropiDS, 






276 ■ 


Footah Foolfths, effecta of heat on, 






69 ^ 


Forests, their effecta on temperature, , 






97 


Fioeman, Mr, description of plantation of. 






131 


Freeatoue, whora fpuud. 






180 


Freetown, capital of Sierra Leone, site of, 






lOU 


causes of uuhealthineas. 






101 


French Ministor of War, inatrttctiona to troopa in Che East, 




ITS 


Gadth, the wind so Cfdled, .... 




Galea, dirt, description of, . , . 






1S6 


Gambia, as regaida rivt^ra and woods, 






99 


geological structure of. 






U6 


^^^ tliermometriua] observations of, 






S8 


^^^F latitude of, . 






20 


V site and description of, 






76 


H Gibraltar of Weatom Africa, where found, 






88 


H Goitre, its uL'currence in the raica, , , 






2lfi 


B Gold Coast, description of soil of, 






m ^ 


■ caltivation of, to extent carried, 






131 ■ 


^^^_ poptUation of, , . . 






182 ■ 


^^^H^ drainage and sewage of, 




13S ■ 


^^^^^^K dcBcriptiou of rocks in, 




126 M 


^^^^^^H Volcanic lava in, 




13» ■ 


^^^^^^ , _. .. — ,^a^^^^^^M 



^^^^^^^^^^^^^ ^^^^^ 


^M 


^^^^^ 


^^^^M 


^H Gold Coast, vater Hupply of, . 


130 ^^^H 


^^ Gntroniar school, its unhealtliiness, 


101 ^^^1 


Gninitic iceka, their relBtion to liealtL, 


107 ^M 


Gravelly aoil, ita relation to health, 


)07 ^M 


Oraveli, their relation to healtli, 


109 ^H 


Qrooiftn aensona, descnption of, ... 


178 ^H 


1 Qui ne»- worm, season efoccun-emse, 


^M 


^f HAttBTONES in WeBtorn Africa, 


^M 


^ Half Did, it« tmhoaltliineaa, . . , . 


99 ^M 


1 HiHntnond, »Mistaut sturgeon, dwatb of, 


236 ^H 


^ft Harmattuo, elTects on iDaeusible perspimtiuu, . 


204 ^M 


^H effects on gentielit surface, . 


^H 


^^m elTectii on theutaatiBn], 


249 ^M 


^^^^^ effowta on pr<*gnaiit female. 


^M 


^^^^^B effects on icfant, , , , , 


260 ^M 


^^^^^1 effiicts on smoUpax, 


^H 


^^^^^1 dorivatioQ of name, 


200 ^H 


^^^^H desdriptioD of its approach, 


200 ^H 


^^^^H origiu and cause of, , . . 


^H 


^^^^^ variation in tompemture during ita blowing, 


^H 


^H botciB on, a» season, 


^M 


^* Hnrveat, description pf, , 


^M 


Headache, sick, how Dccasioneil, 


280 ^H 


^H Health officer, the necessity for the appointment of, b 


1 Weat ^M 


B Africa, .... 


26fi ^M 


^B dnties of, . 


118 ^H 


^H River Qambia, powers in sanitary matters. 


241 ^M 


^^k^eat, internal, of the globe, cause of, . 


^M 


^^^^Bi>t euasijn, disenae of, . 


20S ^H 


^^^^K physical efiects of, , . . . 


^M 


^^^^P aprioKa, origin of, . 


^M 


' Howard, claasiflcation of clouda, 


^1 


^^ Hughes, Mr Richard, theory of ague, . 


227 ^M 


^ft Humidity of the atmogpbcre explained, 


149 ^H 


J^f ohservationa on, in Weatern Africa, . 


149 ^M 


Hurricane in the clouds, descriptloD of, 


199 ^H 


^^ Hygrometer, noes and readings. 


^H 


^ft Hygrometer, Maaon's, deaeription of, . 


^M 


^V Datiielt'g, description of, . 


^M 


Bypocratea, remarka on medical climate, 


205 ^H 


Hypomtrons acid, ae a disinfectaiit. 


isfi ^H 


IwOH of rain, definition of, ... . 


1S9 ^H 


Infatuation, conHe^uenoe of, . 


278 ^H 


^_ Instrumente, meteorological, how to be used, , 


^1 


^M Iodine, bb n diainfectant. 


188 ^H 


^^ oxide of, ia aoit of Sierra Leone, 


121 ^H 


^B Iron, peichlorido of, Hs a dieiufectant, . 


137 ^M 



lyensu, Rfver, where fuuad, 



JoLLOF tribe, effects of beat on, ..... 68 

Johnson, Dr, on tropical hjgioDe, ..... 271 

JoncB, Dr Ii«nce, experimetita qb quinine, .... 281 

EoKoB, its USD on the Qold Cout, . . . 1S2 

Kutu lietlaw, wliere obtaiued, .... liil 

Kradii, Luke, haw formed, .... , ^ 

Kiihne, Herr, experimeuts on ozone in the blood, . 282 

Imdouh, effects OD Itealtfa, . . . , 225 

Lugoa, gijologicol conslniction of, . . . 133 

drAiiin^Q Had sewage of, . . 1:^6 

deacnptiun of site of, . . . . 1<0 

cultivtttioa in, . . . . . 1S4 

QQtivt) hutig in, . , , , , 135 

latitude of, ..... , 20 

Laki>B, effects oo health, .... M 

h&n&a&ii'e disinfuctaut, compoaition of, . . 13T 

Ledeyen's Flaid, diainfeclaut, compositioD of, . . IS7 

Lightning, production of, ... . . 1W3 

good effecta of, , , . . 18^ 

Lime, Bulphite of, as s, diaiafectant, ..... 136 

Limoatono roclu, their relation to health, .... 106 

LucoJ disen^cs, atatisticol report uf oq the Gold Const, , 211 

Lopez, latitude of, .... . -20 

winds in the region of, . . . 85 

LoTB uppb, hpw used, , . , . 131 

HAotr£stA, sulphide of, aa & diaiufectimt, .... 13C 

euperaulphate of, as a dislnfectfrilt, . .130 

MagnesJem limestou^ rocka, their relation to health, , li)8 

Mirfarift, when much developed, ... ](I4 

Mslte Bnin, his dirisiotiia of the causes of phy«ictd cljninlc, 15 

Mtindingoes, effects of heat on, , , . , . (jl> 

Maris (dense), their relations to health, ... 212 
Martia, 8ir H., on phyaicftl ftFects ofcliniste, . Uli. 27'3 

DD drink in the tropnca, .... :21'1 

replies to his q^ueations from Meilicnl Department, Sierra 

Luono, ..... . 122 

M'Carthy's Island, thermometricol obHervatiotka oo, from 1663 to ISCfi, 'Mi 

description of site of, , . . .77 

geological structure of, *. , .1 W 

drainage of, . . .119 

M'Daugnl's Patent, compusition of, ... . ]36 

MedicO'Statiaticttl Report, Auamuboo Station, .... 218 

Motamorphic rocks, relation to liealth, .... 107 

its description on the Gold Cutut, . 13W 



INDEX. 



317 



PAGE 

Meteorology, its importance discussed, .... 2 

subjects inTolved in its consideration, ... 2 

Millstone, where found on the West Coast, .... 129 

Mist, how produced, ....... 99 

Monroyia, description of site of, ..... 86 

Monsoon of Western Africa, ...... 144 

of India (Martin's), ...... 148 

Mortality of black troops in Western Africa, .... 251 

of white and black population in the River Gambia, . 260 

Mount Blankson, where found, . . . .87 

Mount Pine, description of, . . . .89 

Mountain, Aquapim, where found, . .88 

Crobboe, where found, ..... 88 

Ningo Grand, where found, .... 89 

Cameroons, where found, ..... 91 

Sugar- Loaf, where found, . .84 

Shai, where found, . . . * . .88 

Mungo Park, description of quartz in Manding, . .117 

Musquitoes, where and when plentiful, .... 197 

NiQEB RiYEB, position of, . . . . .90 

Ningo Grand, description of, . . . .89 

Nitrons acid as a disinfectant, . . .188 

Non-periodic, atmospheric changes, . . .19 

Nabes, description of, . . . .9 

" Obsebvbb," the, remarks on sanitary condition of Sierra Leone, . 189 

Oxygen, diminution through heat, . .70 
Ozone as a disinfectant, ...... 188 

effects of diminution of, . . . 221 

its relation to treatment of malarious fever with quinine, 220 

its existence on the sea-coast, . . .163 

paper, mode of preparation, . . . . .10 

Ozonometer, mode of taking observations with, . .10 

objections to its value, . . . . .11 

observations with, . . . .11 

Pallas, M., observations on electricity, .... 212 

Papaw, green, how used, ...... 181 

Parkes, Dr, the effects of high atmospheric temperature in shade, 22 

general observations on the healthiness of soils, . 107 

Pascal, observationB of, . . . .161 

Passions, regulation of, in the tropics, ..... 286 

Peak, Clarence, description of, . . .91 

Cameroons, description of, ..... 91 

Periodic atmospheric changes, ..... 19 

Perspiration, nee of, in the tropics, . . 218 

Pickford, Dr, influence of mountain climate, .98 

Plantains, how to be used, ...... 182 



318 



INDEX. 



FlnntB, their actioti on tlie RtmospLero, 

PIciiideB, time of appearance, .... 

Pluvjaineter, its obc and ileBcription, 

re^istei' of, on the coast, .... 
PluviAiDetriciv] obsarratiaDa (iiixing ontbrenk of jrellow fvTer, . 
Pontine Mitrah nf Bathurat, Us nahealtliiucss, . 
Prcguant fotiiiilu, effuctjs of harinattan on, 
PiesBure, atuioaplieric, on n bodj, .... 

Prickly beibt, cause ef, . 

Prirj, how often to be cloaned; ganitar; ordinance in th« Gambia, 
Procyon, time of opi>eiirance, ..... 
Public HetUth Officer, the tiecfjsaity for, on the West Cowt of Africa, 

iluty of, defl&od, 
Pnislane, where foand, luid how used, .... 

Qn[AH, oompoaitioa of soil of, . 

Quicklime as a diaiufectnot, ... 

Quinine, a constituent of the hadf, .... 

Quittoh, tbermataetrical olwurvations for 18G0, 

Bite of, deficrjption, ..... 



Rain, how produced, ...... 

quality of drops of, .... . 

Rainbow, deflnitiun and description of, 

Rainfall, by what afTected, ..... 

Rain-gauge aud meaaare, mcHlo of UBJng, 

OQ the Biver Gambia, 
Rainy aetaon, deacription df, . , , . . 

dJaea^iea of, , . , . , 

fiegjatrarship, in Western Africa, of births, deaths, and marria^tie, 
Rotpiiatiou, offectii of heat on, . 

number and ioaportance of, ... 

RlienmatiAis, effects of hanaattau Beasou oti. . 
Rivor Gambia, tlicrmometrical ubgctTations at tiie, 
Rockd, deecriptinn of various hinds of, , . , 

Ruseubuah, Mr, rt'inarlia on agriculture, 
Rousitn, Baron, account of the hannattab, 

Baikt Mabt'b, thermometrie&l obsetvatiotiB at, . , 

Samphire, whore found in West Africrv, 

Sands, their relation to health, . 

8an,dBlone, their effects on hoallh, 

Sanitarium, Spaujfth, iu Feruando Po, . 

Sanitary report of Quittnh statiuu, 

Dommiseiouera at tlie Onmbio, their p^wt-n and duties, 
Saturation] ftt[iioapli(?rio, raudif? of takiug ohservaLiiins, . 

amount and point of, .... 

ohservatiouB regJBtered on coat^t, 
Sandy soil, its roktioo to health. 



^^^^^^^^^^^ ^^^^ 


^ 

■ 


^^^^ 


^^^^1 


SiuTa Wolliffi, effects of heat 0&, .... 


^^H 


Bebmid, ProfesMr, of Jena, on ttie weight of the fttoiofrphero, . 


1G3 ^^^ 


Sea-kale, where found, ...... 


. 131 y^ 


8«ii, the, its influeocu on the neighbuiu-ing cnuntn«ii, , 


96 / 


BeaaoDB, the, of Western Africa, description of, . , . 


. 178^^ 


S«wttge, tbe ueceisily of tts remoTal iti towns anil cities, 


It^ ^ 


composition of, ..... ^t 


in ^M 


K Bhftj, iDDiiutaiii, description of, . 

J ferroginoua aUnTium in ita boee, .... 


\ S8 ^H| 


\ lao ■ 


8hAb«flpeaTD on the iiubea,lthinesa of fems, bogs, uid lagoona, 


\l06 ■! 


Sherbro Island, description of site of, . 


\l03 H' 

\2i m 


comptwition of aoll of. ... 


Shttr^yeh, the wind bo called, ..... 




Sierra Leone, latitude of, .... . 


thennometrical observations in, . 


■ 


^B deacription of Bite of, . 


■ 


^^^^ its fflountaina, tbdr position. 


■ 


^^^^b ite healthiDesa discu^ed. 


■ 


^^^^H compoAition of its soil, .... 


^m 


^^^^1 quantity of iroD iu thu auil, exaoiiued by fiof. Bowman 


121 H 


^^^^1 vorietieB of rocks found in it, . 


12i H 


^^^^H population of, . . - . 


126 ■ 


^^^^H drainage of, . ... 


126 ■ 


^^^^H water anpply of, . 


126 ■ 


^^^"^ uftbeBlthineBB in the misfl. 


126 ^M 


Simwm, when bJcwH, ..... 


176 H 


description of its occurrence, .... 


177 H 


Siring, time oT appeBxance, ..... 


174 ■ 


Bky, cauBB of &L>rtilean blue, ..... 


H 


Slate clay, where found, deeoription of, 


130 H 


Sleeping, rej^lntioMB for, it) the tropicg, 


2B4 ■ 


SmatlpoK during thv burmattan BetuiDQ, 


246 ■ 


Soil in reference to climate, ..... 


■ 


conditions necesawy to affect bealtti, 


106 ■ 


Soilfl, descriptiDn of various kinds of, . 


107 H 


Solstice, the eummer and winter, , . . . 


176 ■ 


Botttb-WBst winda, effects during outbreut of yellow foTar in Cape St 


^1 


Mary's and Bathuist, ...... 


2S7 ■ 


Spinacb, where fouad, ....... 


ISl ■ 


Spring, commencement of, .... . 


17a ■ 


BtatiBticftl Report of tbe Army Medical Department on Western Africs. 


H 


Btotheii'a process, diiiiufectaut, compositiou of. 


^H 


StratuBcloxid, description of a, ..... 


H 


Sugar-Loaf, neceaaitj for its occupntioD, 


^M 


Summer, general obaeryations on its commencement, , 


1T4 '<■ 


of Wefltern Africa, ...... 


fl 


Bwamps, their effects on health, , . . . . 


^M 


TiDLiB, Dr, leport on the Gold Coait, . . . . . 


^^ 



I 320 lUDKX. ^^^H 


■ 


^^^^^■enaometor, readings of, how done, . . . . 


'H 


^^^^^^ maximum in shade, 


iH 


^^^V maxim am in tlie buh'b raVR, . . . . 


t 


^^^^^^B minimum in eliade, .... 


i 


^^^^^^H mittiumm on gnm, , . . . . 


i 


^^^^^H dry and wet bulb. .... 


i 


^^^^^H autbor'B time of obaeiratione, . . . . 


6 


^^^^^H obaerratioua by, made at tiiem Ltoqd, Gambia. Golii 




^^^^^H Cooat, and the Blghte, . . . . 


2&-67 


^^^^^^ vbaeTvatious during outbreak of yollow fever in the 




H Gambia, ...... 


23i> 


1 Thunder, production of, .,...- 


196 


1 Tidi-a, atraoBphei-ic, description of, .... . 


T2 


1 Tomato, its use, and vhure found, , . . . . 


Hi 


K Tornado, description of, ...... 


I8S 


^^^L effects of, on the health, . . . . . 


im 


^^^P tiie result of wapt of, , 


2«T 


' Torricelli, reaearohea of, ..... 


161 ~ 


Tnuie- winds, mode of production of, . 


HI 


raturning, how produced, 


142 


Trap rocka, theii relations to health, .... 


107 1 


doacription of. on the Gold Coast, . . , . 


138 


TieeB, their efi'ects on health, ...... 


72 


" Unity," caaes of smallpox on board of, . . 


S4d 


Urine, qnantity excreted in Freetown in a year, 


lis 


Valley, effects of its atmosphere on health. 


»8 


^'uun, Rot. Henry, romarka on whst a model-farm in Africa should he 


112 


Vcrgilire. line of appearance of, . 


174 


Vernal eqniuos, period of, . . . 


174 


Violence and aeeidents, statistiea on the Gold Cuoat, . 


211 


Volcanic lava, deecription of, on Gold Coast, 


129 


aooriffi, description cf, in Fernando Po, 


92 


Volta, RiTer, where found, ..... 


S5> 


Watkb, conditions by which it can affect health, 


1 


rain, sobstaoceB reinoTod from wr. 


, 188 


Water doBQta, neceissity of legialation for their improTemont in Sicm 




Leono, ..... 


. 127 


^^L public ouea at St Mary's Riror, Gambia, 


113 


^^f aeoesBity of public oneB in Wpatera Africn. 


in 1 


W WwHier, the definition of, .... . 


II M 


I notation of, ..... . 


urn 


1 Whirlwind, how produced, ..... 


. 178 ■ 


I Wilson, Mr Erasmus, objeTTtttions on constitution, 


. sfum 


I Williatttflon, Captfu'o, remarks ut; India, 


. 270 m 


^^— Winde, their gooorol cQ'ects on health, .... 


141 ■ 


^^k mode of production of . 


HI ■ 



INDEX. 



321 



Winds, trade-winds, how produced, 
sonth-west, how produced, 
simoom, how produced, 
periodic, how produced, 
variable, how produced, 
Telocity of, table of. 

Winter, commencement of, 
solstice, 
constitution. 



Yellow fetes, endemic of, in 1866, at Bathuist, 
meteoric causes of, origin of, . 
cases not to be sent on board the mail-steamer when 
just attacked, .... 

Zone of calhs, description of, .... 

Zymotic diseases, statistics of, on the Gold Coast, 



PAGE 

141 
143 
144 
144 
146 
147 
174 
174 
174 

284 
284 

244 

142 
211 



FEINTED BT KKtlX AHD COIU'AKT, KDIilBimGU. 



^J 



f- - i 



■? 



I ■ 



■i 






i:: 
1 



ti 




London, New Burlington Street 
Jung, 18fi7. 



MESSRS. CHURCHILL & SONS' 



I 



I 



^ulilirntiDns, 



IM 



MEDICINE 



AND THE VARIOUS BRANCHES Ot 

NATUEAL SCIENCE. 




" II would be unjuit to coDcludc thia notice without Ufinf a few words in fiToux of 
Ur. Churctiill, froin wbom tbF profriiiaU ii iEcciviti(t,U ln%jt I'D trtll jT •aid , tJte Oiott 
beuUfuJ lericiof lUuilral«i Mcdiiril Woiktwhkli hu cxr^Kn pnWi*bcd."—tantei. 

"All the publintioni of Mr. Churchill veprepued with is mucli luLcasd netttoui, 
tbst it li lupecnuDiu to tpeak ot them in teimi of eommeadaim." — Edinturgh 
.Vcdieitt dud Surgicat Jounutl. 

" No !]i)c ii more dUtuiguisliEd for l}ie clcgimcc uid tcnherehi ttjls of liii [mblicK- 
tiom tbna Mr. Cliufcbill.'' — Prwjineiai Medical Journal. 

"iUr. CbUTchiiri publicitionA are very bandiouiely gat up; tbe engraviugi are 
rccoajkatity well executed. " — DuUiinMedical Preu, 

"The typognpbjr, Hluitratidai, uid jctljng up ue, in all M^. ChuicbiU'i publi- 
cstioni, nicut bcsutitllli'' — Xantht^ JuurAai 5/ Midipal Sc'enne^ 

" Mr. CburchilUt iUiutrated worki ire amonf tbe beat that emibate {torn the 
Ifediral PreM."— IferficoJ Timu. 




"We haw bcf>ce called the attcnliDn of bath itudenla and practitionen to the gr«>t 
adfMitage wbicl) Mr. Churchill hoi confi-rred ga the profeuiou, Ln theliiue, at aucti a 
Dciodcratc coat, of woilu »tt blghl;i creditable in {loiDt at artistic aiecutioii and tdaatiMx 
merit." — DvUin Quartcrlj/ Jourtutl. 





-*•*- 



A CLASSIFIED INDEX 



iiissBs. ciiimiii & mm' uiAimm. 



AFATOMY. 

AnataiQicnl ItemGnibi'aiicer , , 1 

Flower on Nerita IC 

I HjtUaU'a Ujcraf. Anatonit' .. 13 
HcklD'i Anatnmtr ofttie Ldhgt 13 
l|«*a>.'i rrullciil Amli^Tivy .. £1 
fiold^Q^i Jjuman Hj^t^lotgy ^ ■ '-^ 

fkx oil DlsHCtiinin . . .. 'iti 
Hiis!fy'«Coinp»ratiTeAii«traBy 21 
Jonef' and Sleveking's 1*4111!)- 

IiWic»l Aioitomv 32 

MuiSougiil— [lirKhfeld im llie 

SCTTOEi Sy»t»Di V 

llacllM't SDfKlea] AttntMnf . . 95 
St. IVtrUioliiinsWs tlos^tal 

Cntuln^niie ,. H 

Slbwu'i Mcdiciil AnnMmy .. 53 
lli'atan' Anatntny of Lniiir ., 37 
H'heelrr'i Anntotny for Arliita 3(1 
, If iltgii'6 Ana'wiiy 3!) 

CEEMISXE7, 

ItKMesror StntlQiitt .. & 

iChtiniMry 10 

DWnuui'i FncSIciii Cbctnl»txy I U 

Do. Jlnlk-Jil 4a, .. 10 

Fownci')liinij&lof Chcuiljtry,. 1<> 

l.>o. Actunkn InilS .. .. Ki 

Do, QuiklitstivQ AndlvBi* ., tC 

I fmcoiui^ Chcniioil Aiuuyati,. tA 

'0»Eowiiy'»rinit Step .. ..17 

Dtt Second Step ., ..IT 

I)0. Aitalyaii 17 

EM. TsWci ,. .. .. 17 

CritBtln' Four ijcisoM .. ..I* 
J|fif»l*!J'»Ciitm. ITillowiihJ ., 21 
tluldeT on tlieClictnlBlrvurWlneilT 
|>ljii™^r& ""•T""*'l^>U "Iwwptpc'J* 
ipcer'tri'fliol. Clicmliliy .. M 
iattun'i ValuuictrlG Annlyalb . 114 




CLIMATE. 

0T^]iml\ an ^^ Hcuio , , ,, 
fennet'* Winter in theSouUlrf 

KomlTO 

hninLfrs on Hilly .. .. .. 

^ri-mi'loon K»ypt.. • -■ 
nn'cia on Ctunge nrciinule.. 
ionTornu«y.. ., „ .. 

ad. oil Ctlnute 

_] CUtnul" .. .. .. .. 

fKtisTinK I'lacM of l'.ilg1iinil 
(cCitllai:!' on lifUlSil .. .. 

[cNlci'll I'll !>imHiiiiirt .. ,. 

coreabJ-J"-"''*"" ' CHiiiiUolog)' 
Hiftjiltjr "" Soulli UCTOfI .. . . 

[lirilct on Me°'«ue 

[«jlor on F»tt »JiJ f jronoa . . 



DEEORMITIES, *c. 

AJiim* on Splnul CuiTAtorB ,. C 

iJo. (HI CJutjfoot i 

B((»i*'s OrthopTiiijf 10 

Ulrtiop on U(!rarniUl[» ,. ..10 
Do, ArticuUlfl Sanuda .. K 

BrrHUiunC uu Siiliio 11 

Ho, on CluUTouC .. ..II 
Godfrey on SI^(n8 ., .. ..17 
linRtDori on IJip Joint ., .. ii 
ij»lt tjn LtswiT Eitremltlej ..31 
TainiiUa ou Spina 3J 



OISEASES CP WOM£S 

AKD CHILDaZN. 

llillBTi] on InraiiU and Uotilan 7 

Hcnnct <jn UtfrDi 'J 

flira<inChtUln-ii .. .. .. Iti 

llrjaiit'ii tiur-^-. Giwaiioof CliQd. 1 1 
KyiVsPrBCtittil ['(.■iiiuviti .. (.'p 
llun-isQn on t'ltUdnn ,. ..19 
llnoiUin sjcirlrt Fei-er, *c. ., SI 
Kiwl«clM''>L tyClnyioaOvuies IS 
l.cu'9lJr!irI.iti<t UlDirliie Dlacom :ti 

llo, en .Spt'culam S'l 

Hitcbif on Omili'B .111 

Sryinnui' on Ovarl* an 

Tilt on Vrferltio InOdjnmiUleili... 3-i 
r>o. Utci'liifTliemiM.'iilltJ •■ X'l 
Lfa, im C\[iiU UK at L\fQ ., ,. 3.> 
LTn J^rwgoil on Cli'liLi^n . . ,, M 

Wullaiin thi! Umrlei 2^ 

West (in Wnmcn ., .. .9ft 
t>u, CUi-aiiUij>i»iFD«>DisMiea 3b 



GEN£BATIV£ 0EGAK8, 

SiHBsei of, aad STFHUIB, 

.Icton en KcprmlBctlye Orguu li 

Coolo on iiypUUit H 

Guntun UMilur .. )I 

1 1 titchhiitiiii i>n In LeriCod iyplitlit >'J 

Jqdil i<n SyiilillU 13 

J.ii! on SyplilUs 'ii 

Parker on SypJtlU* , , . . . , 27 
W'Uwa on SypUUU X) 



AmiftroMg on N«™i Hyglcnt 
Utiila'd Lawh of IJcikl^b 
Do. Ueiiitli and Duttaao . 



EYGIEIfE— coaIhiimJ, 

Culec on Tmlnlng .. .. .. 13 

CiuiTn»e't Advice loiJlMhcT., 13 
Dol Adrice tu ii Wife , . 13 
Diibell's ficruia and Vtiatigiii o( 

IMjiL'flfie .. ,. .- .. ..1ft 
Flfi-tUmnhftrtonTarkliiliSitli Id 
Gordan on .^riiiv Hygiene ,, 17 

GtajiiUluiin Vldiy IS 

Uoitirig on Bui llatUne . . . . 19 

IJO, Fliyalcul EduciUnn 1!« 

Jlyu'eliind's.^rl ofproloniringLlfe 31 
Uaiiti^r oil Duily und Uinil ,. It 
L«!'» UalJu! of Ki (UKCiGenniny, 

and Swili^erliuiil 3i 

Mrmie'B llc-Uth inTropUa .. M 
riirltca (10 lljRltno .. .. .. ST 

raiklii (Jii buFaee M 

I'l'iir^Q'A ^'(ltu> on Ilcaltli I . . . I!) 
rickliinltin ilyitlcCB ,. ,. SB 
ItdlierlJiivnin IJIcL .. ,. ..SO 
ridiirh fjii Inrj(nL Ftn^Hnj^.. .. 3i| 
^VcElt* .ScLiinovi'allihlktnc Client att 
Wifu':, Liijiiiiid ,. ,, ., ,, In 
^Viiionaii llcdliliy Skin ,. ., M 

ito. on Ulneral VVuterj .. S!* 

Uu. ou 1 nrklili liatli ,. .. yj 



lIATSajA UEDICA ftnd 
fHA£,lIACT. 

Datcmnti's il(»§nac["jp1(i .. ., W 

Ik'iulfy'a rujKiiiLiQ' ., ,, ., 9 

I'll, Hicullit liuok .. .. a 
Da lSu(jk (>r I'ruLdFllcinJ '■> 

Friutcf 'a M«ii«n4i JlfMllca . . .. 1(5 

Mi-viiia^ AualyHiof I'liunuLicop, ^7 

ri;n.ivii'» Sijlwin i PrasM.'i'lptli S8 

I'rfatritiur'j l'[j;ii'u.'ii'»a^tyij4 .. 55 

KtlVlo'?. ' :JI .. .. 31 

S<iiilrc iiiiu;o|>ieuu33 

liik ' ■ 1 u tlio I'lijr- 

miu?[ip:d4 ., .. .. .. 31 

Stt'd'^uU'i I'lrst l.ln(3Ji for Che- 

iiis^iM Lin'.l lVn[;-;:3-.la .. .. 34 
:-; ■ ■ J Cllull ., 31 

' . .. .. 35 

1 . . .i.oi ,. .. 3T 

VViLUiiciLi':ii'hii(~Ui4cy ,i ..IIS 



A(l)ht(iMMl l^lK-^ntnahc (.Unit .. G 

A()(ltHii) II » Cell 1 !i?rAi>iiii!lu . . C 

l>n. oil lluilthy and JDli- 

i'iu*d Strutiuru 

AldiVa IltMiilbil PnicdcB .. .. 6 

A udcrson ( An dm w ! on Feirer , . 7 

bt). (Tlioa.; qq YetluT te»w 7 



V 



* 






Austin oQ FamlyaU - ^ 

BarcUy-onMellcallMmgiicidt.. B 

Do. on Gout . . * . ♦ , . . 8 

Sarlow'j I>r«ctlce of HeOlelne S 

HuhaiD on Dropsy s 

Brfntan on Slomich , ■ , ■ ..II 
Ua. on Intcillnal ObttrucUOn li 

Sudd cin tho LJTcr II 

Do. as Stomicti . . , . ..II 
Campiln no Diitietcg . , ,, ., ]:t 
Cktlour on .XatLetIc Medicine . . 11 
Cbomben on lh« Iiid%egUons IS 
Da lycctnre* ,. .. ■■ 13 
Cnck]e on Ciaccr . . . . , . 13 
DiTcf'iQancllonlcHeTTOIuSfkt, JH 
Su}-'s CIInk«l HI«tral« .. .. li 
Eyre on St<!EDw:li .. ,. ., IS 
Tatter on tbfl Spb jgmognph . . IS 
Fnllcr on RlieamaHnn .. ..IT 
GHlrdner on Gc^iit ,. ^. .. 17 

Gibb Oil TJiMMt .. IT 

Do. en Ltiyrgotcopc .. ..IT 
6nDTiU« an Sudden Dea.tb .- 19 

drfinth on the Skin IS 

GuJljr's Simple Treatment .. IS 

UAbcnbeo on th« AbdOQUii .. 18 

Do, on Merenrr .. ..19 

Hall (KanhAtl) cm Apncea ,. 19 

Da. Olaerrations . . 1» 

HendlJLQd— Action of Uedtctnet JD 

Do. MediciU Huldbouk 19 

IIa<ip«r'a FhyiJdati'g Vnde- 

Uecoin IS 

lamu'i Kew Tbeory ,. ..82 

Da HralgCt 3i 

Jtmrn m I^iy^psfeope , . . . 33 
JorM(T!«nc«) on Fattaoilag; and 

Thcmpcntlcj 33 

Mnclaclilaii on Ad<nuiired Lifa . . 2.'^ 
JIacteoion ActollcDlsaMCi,, 2S 
Kareet on (.'hronic .\tco1)0ll5m. SA 
Macpliersoii <in Cliolera . . , . IB 
H arkbam on BlcediOE . . , . 3G 
UcrvDn un Parallels , , . , 9G 

If tuhct on Apoplexy JI7 

NtcbolKoa on Tellow Perer , . 27 

PdTtln on Cholonk M 

pHvy on Dlatcta .. .. .. iti 

Pwt'i FrtnclFln and PMcU« 

oflirediclDe 18 

Bab«rt» on Faby M 

BobertfOD on Goat 30 

Suumii on Cbolera , ai 

BairarT't Compondliim .. ,, jj 

Scmpie «n Coai^h X'J 

Seyrnnnr on DriiiiMT ,. .. .. ai 
Shitw'i Eenicnitnmnoer .. ,. S2 
.Slirinirwn on ClioltfB .. .,33 

Smw on Debility ii 

ThosiijiR* I*r«clicp of PhysJo . . 3S 
Tlindicliuni va ^'iatl Stoiiea , , 94 
Tortd'iiCJiiileiii Leetttrta ., ., 35 
TwMdie Ml Cnntlnued Fetw» 36 
■VVnlter 6n Tilphlljeria .. .,37 
■Wlmt totitserre at the Bedilds Si 

Wllllmns* I'rinciple m 

Wiijlit on Headaches . . . . 33 



lOCBOBCOFE. 

Sn1» on Ulcroacope in Medtcina 8 

Carpentsr on Ulcroicope . , ., 11 

Sdiaehton do. .. .. ai 

mSCEHAHSOTTS. 

Arton en I'rosUtntlon ,, ,. t 

Wday'a UetUcol Errort .. .. H 



msCELUlTlEOlIS— conH'- 

VlOl 

Bnrkur 4b £4H'BTilf ' TtioUiEnplis s 
BanoniFcn Epidnnic* .. ,. S 
Bnckle'a Hospliitl Sistiitlcj .. II 
Coolef 't C/clotntdln . , .. ..13 

Gordon on' China 17 

Gravcj'Phj-siciliigyandUedicine 17 
Gny'sUoiplt^ReiMirl) .. ..17 
HattiaontfaLodbi W*t«r ,. 13 
Hlncanno'iTapteavf dwD^y,. 10 
Howe on F^pWemlcs .. .. ,. s) 

lane'a Hyd!ropatliy S3 

Lee on Homceop. and Hydrop. ii 
LoDdonHiupUal Jte[>orli., .. ;» 
MiiTtet on f oed ,. .. ,. ,. 36 
JIaiayoO Recruit* ., .. .. 9fi 
Mayne'a Uedleal Vocabolaiy ,. W 
Oppert on Hotpitali . , . . . . 37 

Part's Caae Book .. aa 

Itedwood'a Sapplemcnt to Fliar- 

macirpoela . , . . . , . . 3<1 

Riratl on lufantidde 31 

31. <isari;c'> Hospital tiopoits .. 31 
Simms' Winter tn Pttfifl .. .. aj 

Snow tra Ctilonrfonn 3A 

!itce(;all'a MedlcalUimiuil .. 34 
Da ORipry'a Conspcttna at 

Do. Cdnu .. 31 

Warlnjf's Troplijal BesJdent at 

Homo . . 37 

WhItehCAd on Tninnniaslon ., 3S 



FEBVOtIB DISOBDEBS 

ASD INDIOESTIOK. 

Althan) on Epilepsy, llJ^tl!riA T 

Bircli on ConiitlpatJoa .. ,, JO 

Carter on Ilyslcria 19 

Downing ou NeuralgU .- ,. I& 

Hunt on Hcoribam 3! 

Jont-j (aundlield) on FnMtional 

Kcrvont Disorder* M 

Leiir«d on Imperfect Digestion S3 
Lobb on Kerrao) AffecUont , . H 
RaddlfTd an EpUi^jy .. ..19 
Roynoldi (in tlifi Brain .. ..39 

Dfi. on Epilppsy .. ..30 
RoTCp (in Nerroni DiseoKS ...11 
Slcvekjns on Epllcpij- .. ., 31 
Tnruball on Stomach .. ., 3« 



OBSTETBICS. 

Bjimes on Placenta Prsvia .. S 
HodjpsaAuFurrperalGunT&liioniSO 
L«'a CUnlcal Uidirifery ,, ..24 

Do. Conmltntioni 34 

Leljbman't UechanUm of Par- 
turition 51 

Pnrtty'aAIdadnrincTjiliouf .. i? 
Priwdey <m f^pavM L'tcTua .. 35 
RiimsboUi[U3i'»<ilj«[i'trIei,, ,, IS 
Do. Midwifery., .. 30 
Sirdiilr)t.Iolmston'iJlidiiirltey 3S 
Snivlllo'i Obstetric Flatu.. ..33 
Sinltli'iHanaalof Obttetrlu ., 33 
Sw» yne'a Apborinna . . . . , , 3< 
Walier'a Uldwlfeiy 3 J 



OPHTHAIMOXOGT. 

Cooper fiT) In) urlo of Eye .. 13 

Do. (inNe»r81gbt ., ,, I J 

DiifjTopla on £yo .. .. ,. U 



0PHTHilJ£0L0OT-«i«<* 

Diion on tile Eye .. -. .■ H 
Hoi;^ on nphthalflMHCo;* .. ■ 
Hulke on the Opbttuhooaeovt i 
Jn«g nn Entoptii;* .. ., ,. t 
Jones' OphtlulraJcUedldBC .. > 
Do. Deftets»f3I«M .. .. M 

Do. Eye and Ear S 

MmrniutmM on tfte Eye .. .. >• 
Kunnetcy on tlie Urganaof VUos n 
Solomon on Olancoola .. .. II 

Widtttn OB (be £^ 11 

Well« an Bpeetaeka 



PHYSI0L06T. 



4 



Civrpsntci'j ttuman .. .. ..IS 

Do. »UI1Ml If 

Heale on Vital Caitiaa .. ..11 
ItlcbaiVlion cm Coaignlatkn .. M 
Shca'a AnimaJ Pbydoloi^ .... If 
Vlrctiow'i f«d. by Cbaacs} Cal' 
lulai rathalogy 



PSYCHOIiOOT 



" 



Arlideo on the State of 
BDCkniU and Tiifc«'» i^iMil^ 

^cal Uedlclne .. .. ,. II 

Coaolly on AaylDm* U 

Daref do NaCiuv of Inanity . . r 

Dnnn on Faycbolfuy it 

Hood on Crimtpal (.onBllci -■ II 

M I II i n gen on Tma(iBeikt«nMaaal| 

llTirray on GmoUunal ^ 

Noble nU Mind . . . 

Sankcv on Montal Dteaaei .. tl 

?Ull«ia«{.I. H.; Vnmianiatmit 

Uind 



FTTLHONABT and CMSKS 

BIBEABES, tte. 

Allvm OR I'qlmoiiaiT Coiutm^ 

tlon , ( 

Barker on Ibc Lnn^a . . . . I 
Blllinr on Lnnci and Heut . . II 

Brig'IK on the Cbetl tl 

Couon on Contampllea ,, .,11 

Da. on Stcthoaebpa .. ..II 

DuTlee on LnnRsand Heut .. -_ 

DobeU en the Chen U 

Da on Tatcrculiulf ,. ., tl 
Dn. on Winter Coofh . . . . II 
Do . Fint Stage of Comamp- 

liin .. .. II 

FenirickonCoDxaniptlaD.. ,, It 

FnUer on the Lnnga It 

Dn. on Heart IT 

JoRfi (Jai.) on ConjBimiiUaa .. 
Laennec on AnKoKatlim ., .. Si 

MiTkbam on HMn 1| 

Peacock on the Ileait .. .. 11 
lLLeh]in^w>n on ConjumpCloa .. Jl 
Salter on .\<lliitia .. .. ,11 
Sko4ji on AiiKiiliatiini .. ., 
Tbomtiwn on Contqmptjoa , . >J 
Tlmni* on CoiiiampUnn .. .. U 
Tnrabiill oil Conauippcion .. M 
"tVatcra on EmpbyKcna .. .. tt 
Weber on AumiJtalloin ,. ,. Il 



-J«*-*9| 



«^ 



CLASSIFIED INDEX. 



BEHAL and tTAHTABT 

DISEASES, 



Uctini OD trrinuT Orgmi 


. C 


LUmle on Cilne 


. S 


'Bind'* Urlntry Deposits .. . 


. Ill 


Cknilioa on iiUdiler ,. ,. . 


\* 


BaPBll DD UrlDD , , ,. . 


19 


Wke* OD L'rtne . . . . , . , 


a? 


(hmlldioDi on Urine .. . 


» 


Ml eti vnosty otffuu . , i 


38 


BCIEKCE. 




BfflTf^T ''in ^irtnuiEc Folirity * 


« 


1. iiiiUof Botuny . 


U 


I il I'liilumpby 


10 


< InG Tcfuunlt 


14 


HinlwkliV I'liotogPspliy .. .. 


19 


Pnii' Hw!iioDl«a ., .. , 


'M 


Bdwud OD the ClotuU .. .. 


51 


3va» <m VlMon 


M 


Do. on Bfldr, Seuie, and Mind !3 


MiTneY LenlcoD ., ,. .. 


its 


yoftd C11 tilt? tuijuctnrium 


•J 7 


PrmtlV G«ni'iiliiK>- oT CieaUan . . 


vy 


Det EccentricitCL-ntrkFQW* 


ail 


Do. on Orbital Mutlon . . . , 


s» 


Di}.AAtrtini3in!cat(nTHtJf>tlaii» 19 


I>o. Orack'iufdod .. .. .. 


S!« 


SaliKSf on Staflli .. .. .. 


» 


BtTmondt ATiiintl Eloctrtdty 


» 


nylofi lledlcaJ Jurlrpmitcnn 


34 


nuni't Botaniol Lett«n 


36 


KttfWtd'CnwUan 


3C 



STFBQZ&T, 

Adlmi Dn BeparACiaT; of Teadoai C 

Do. Sutx-dtaneaiu Surgoff € 
Anderfon on the i5i(la , . . . T 
AahUin OR Rccttim . . , , . , 7 
Brodhurgton Ancliylotli.. ., 11 
Brraat on Kicaira of JolAta .. 1 L 
Do. Clinjcil Sargerjr „ 11 
C«lti!nder on Raptars .. ..13 
CllApaiiui on Ulcen la 

Do. Vnckoae Vdni . . .. 13 
Qirk'i Outline* of SarE^rr .. 13 

CollliDU Cniicer., II 

Cooper (Sir A.) tin TesHj .. ,, II 

Da <S.) .'!tirf,'. DlctiooiiT H 
CoDlaon on Uthotamr .. .. N 
CnrUos on Reetuni 14 

Do. ouTejitlj .. ,, ., U 
DroIU'iSorgcoD'aViulo-jiiiCDm III 
F»]mit't Cliiiieal Sorjery .. lU 

lerffuson's ^urgory. 16 

Gunpo's Ain pntjitiaa •( Blp-Jolnt 1 7 
GaDtt Principles rifSargery .. 17 
Hntb's Slloor Sureny and 

Bandaging . . . . . . . , 10 

Hlgglitlmttom on Nl tnts of SUt or 10 
nndgKn on Froatate.. ., .. :<> 

H'itt on Stricture 31 

Jamei aa H«aIa , . . . . . il 
jQFdan'i ClJukulSuTseiy ,. aa 
Li.wrflnce'» Surgery .. ., .. M 
Dik Ruplurea.. .. ,. 4.1 
Lm On th« liectmn, &c. .. ,.34 

LMcm't Surgery 14 

Losan an Sun DLieaiei ., i. ti 

MaclewJ'* Snrgii!»] DIngnoilii . , nS 

Do. SDTgeryoftlioCrbnoa JJ 



BUB0EK7— oMifunMd. 

tkmw 

MacllH an Fractnm S& 

Uiimjiler'i DiwrfttiTo Surgery.. K 
Kayler on SUn DiaeaMi . . , . IT 
Nnnnelcy on Krystpda* ., ..17 

Firrie** Snritery IS 

I'lrrlc it Kellli on Acnprcsmre l>t 
Fries on Exeiilon of Knee-Jciet 93 

S<)t on Ruplnre .. 11 

SaDHirn oo Ciiloroftttn . . . . H 

Sraltli (Hy.) on Strlchire.. ..33 

Do, OD UcntarrhoM] -, ..S3 

Do.imtliaSarseryoftheMeettun Xi 

Do. (Dr. J.) Deatal Anatomy 

and SnivnY 33 

Sqnin OD 8m Dlaeam .. ,, Si 
se«irgaa'»Soi0e«tXiini«l .. m 

TeaJa on Anipncatlon , , , . an 
Ttmmyfioa dd StrSotare . . . . 35 

Do. on PiDttota . . . . 3S 

Do. UttiotomYaatl Uttkotilty 3S 
Tomet* Dental Stir^vry ,. ., ]£ 

Wado on Strlctnro 46 

Wel>b'a8areeaiL'tB«ady Kales 31 
WUiou on Sna Dlaeuea . . . . 39 

D& FnztraltiorfibDDlaeaKi 39 
Toualay on Daafiieu ,, ..m 

Du. on Xtir«4t 39 



VEIEEnirAET JEEDIOllTE. 

Blalne'i Velertn*ry Art .. ., lo 
Ikmrgoigiion ou tlie Coltlo FlaffoelO 



ro BE COMPLETED IN TWELVE PAET8, Ito., at 7*. M. PER PAHT. 



PARTS I. it II, NOW READY. 



A DESCRIPTIVE TREATISE 

OR THE 

NERVOUS SYSTEM OF MAN, 

WITH THE MAS^NUB 07 DtSSECTtlta TF. 

Bt lddovio hirschfeld, 

POCTOK or irMotDilra ot tnn osiVftuiTiu o* PAiiia ash wajisaw, raoHSAon o* ajvatoht to tii)i 
fA<:m.tT or axDicTSB or iTABiuw; 

i^rW in Eagla!, (froia iU Frmfh Edition o/" 1866 J 

By ALEXANDER MASON MACDOUGAL, F.R.C.S., 

WITH 

AJU ATLAS OP AETI3TICALLT-C0L0tritED HXTJSTRATIONa, 

Kmbfrtcirff tiip ADotnmj of the entire Ct'rebro-Sjjtiial and Sj-mpathetic Nonoin Cfiitrc* and Uiitri- 

butiDiii in tlieir arrurafc rclationa witk all the impurUnt Constilurot Partt of the iJuiiiao Efouoroyj 

and eiobodicd in » «eii«a of M Siugli! ant] 9 Dtntble Plat«, compiiting 197 Uluitnciana, 

Ditignei/roM XHuntiBui prrprired by Me AHthar, and Brmett w Statu ig 

J. B. LETE1LL6. 



f 



I 



f 

i 



-•Vft* 





MESSRS. CHtfECHILL & SONS PUBLICATIONS. 



MR. ACTON, M.R.C,S. 

A PRACTICAL TREATISE ON 'DISEASES (W THE TIllINAEY 

AND GENERATIVE OOOANS IN BOTH SKXES. ThinJ Edition. 8To.d<iiii, 
£1. If. Willi Flutes, £1. f Is, 6d. Tb« Pku-s Alone, limp clotlt, lOr. Oc^> 
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With Plote*. Uto, clolhj 18j, 

MR. BLOXAM. 
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ON THE NATUEE AND TREATMENT OF CLUBFOOT AND 

ANALOGOUS DISTORTIONS mvolving tliq TIBIO-TAHSAL ARTICULATION. 
With Engravingi on Wood. Bvo. cloth, ■!», 6d. 

PRACTICAL OBSERVATIONsljN THE DISEASES OF THE 

JOINTS INVOLVING ANCHYLOSIS, and an the TREATMENT fnr ttie 
KESTORATION of JIOTlON. Tliiri Edition, much enlarged, Btu. doth, 4i. (t'd. 



MB. THOMAS BRYANT, F.R.C 3, 

ON THE DISEASES AND INJURIES OF THE JOINTS. 

CLINICAL AND PATHOLOGICAL OBSERVATIONS. PostlSvo. cloth, "i. fit/. 

THE SURGICAL DISEASES OF CHILDREN. Tha Lettaomian 

Leciurei, ddivered Mawh, IBGS. Post 8ro. clotli, 5t, 

HI. 

CLINICAL SURGERY. pAml. toVIL 8to., 8». 6rf. each. 

DR, BUCKLE, M.D , L.R.C.P.LONO. 

VITAL AND ECONOMICAL STATISTICS OF THE HOSPITALS. 

INFIRMARIES, &c, OF ENGLAND AND WALES. Royal Uvo. 5f. 
DR. JOHN CHARLES BUCKNILL, F.R.S.. &. DR. DANIEL H, TUKE. 

A MANUAL V OF PSYCHOIi)GICAL MEDICINE: contabmg 

[he Hiitory, Nosology, Description, Statistics, Diagnosis, PatliaJDgT,. and Treatiafnl of 
Iniiuiitj'. Second Edition, Ovo. doth, lfi«. 



OR. BUDO, F.R.S. 

ON DISEASES OF THE LIVER. 

UlttitiBted wi'tTi ColoiuPfd Plates and EngniYinga on Wood. Third Edision. 6?o. cloth, ]6». 

ON THE ORGANIC DISEASES AND FUNCTIONAL DIS* 

ORDERS Oi-" THE STOMACH. Bvo. cloth, 9*. 
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MR. OALUeNDeR, F.R.O.S. 

FEMORAL RUPTITRE: Anatomy of the Paits concerned. With Plates. 
Bto. clotb, 4<s. 



DR. JOHN M. CAMPLIN, F.L.8. 

ON DIABETES, km ITS SUCCESSrUL 

Thwd Edition, by Dr. Glover. F«np, Bto. cloth, 3i, 6J. 



TEEATMENT. 



MR. ROBERT S. GARTER, M.R.C.S. 

ON THE INFLUENCE OF EDUCATION AND TRAINING 

IN PREVENTIKG DISEASES OF THE ^'ERVOUS SYSTEM. Fcop. Bro., 6*. 

THE PATHOLOGY AND TREATMENT OF HISTERIA. Pest, 

DR. OARPENTER, F.R.S. 

PRINCIPLES OF HUMAN PHISIOLOGY. with numerous mm- 

tratiiw* on Steel and Wood. Sijcth Edition. Edited by Mr. H«sar PoWkr. 8vg, 
ctoth, 26». ti. 

A MANUAL OF PHYSIOLOGY. With 252 ninstratbns on Steel 
and Wcod, Fourth Edition. Fcnp. Bvo. clotli, l'2f, Sd. 

THE MICROSCOPE AND ITS REVELATIONS. With nunic- 

Mtti EogravingB OD Steel and Wood. Third Edition, Fcap. 8to. chlh, I2«. C<i, 
MR. JOSEPH PEEL CATLOW, M.R.C.S. 

ON TEE PRINCIPLES OF jESTHETlC MEDICINE; or m 

Natural Use nf Sensation aad Heme in the Maintentmce of HeaitL and the Trratamt 
of DuKiuc. 3td. doth, Of. 

DR. CHAMBERS. 

LECTURES, CHIEFLY CLINICAL. Fourth Edition. Svo. ctoth, u,. 
THE INDIGESTIONS OR DISEASES OF THE DIGESTITE 

ORGANS FUNCTIONALLY TREATE1>. Second Edition. 8to. cloth, lOi. ai, 

SOME OF THE EFFECTS OF* TEE CLIMATE OF ITALY. 

Crown Bvo. cloth, ix. Bd. 



DR. CHAMOE, M.B. 

TIRCHOWS CELLULAR PATHOLOGY, AS BASED UPON 

PHYSIOLOGICAL AND PATHOLOGICAL HISTOLOGY, With U4 Eagnt. 
isga on Wood, Bvo. cloth, 16i. 

MR. H. T. CHAPMAN, F.R.O.S. 

THE TREATMENT OF OBSTINATE ULCERS AND CUT\. 

NEOUS ERUPTIONS OF THE LEG WITHOUT CONFINEMENT. Third 
Edition, Po»t 8vo. cloth, 'At. 6d. 

II. 

VARICOSE VEINS ? their Nature, Coiiseqnencea, and Treatment, Pallia- 
tive and Curntive. Second Edition. Poit Bvo. cloth, 3«. Git, 
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MR, PYE HENRY OHAVA3Se, PROS. 




ADTICE TO A MOTHER ON THE MANAGEMENT OF 

HER CHILDREN. F-is'itb Edition. Foohcap 8to., £». 6J. 

ADVICE TO A WIFE ON THE MANAGEMENT OF HER 

OWN HEALTH. With bd IntroHucioty Chspter, efpedally add«iacd to a Young 
Wife. Seventh Edition. Fcap, 8vo., 2i. 6d. 



MR. LE OROS CLARK, F.R.0.3 

OUTLINES OF SUKGEEY ; being on Epitome of the Lectures on the 
Principlet and th« Piacticc of Stirgery, deUr«ied at St. TbontM'* HotpitaL Fcap, 8to, 
clotb, 5j. 

MR, JOHN CLAV, M-R.CS. 

KIWISOH ON DISEASES OF THE OVARIES: Translated, by 

pfrmiision, i>om the lagt Otrmiui Edition nF tii ClinicAl Lectures on the SpecLi] Palho- 
lo^ and Treatment of the Diteiue* of Womc^n. With Notes, and an Appendix oa ike 
Operation of Orariatoinjr. Royal ISmo. cloth, 1G<. 



DR. COCKLE, (VI.D. 

ON INTRA-THOEACIC CANCER, Svo. e., Gd. 



MR, COLLia, M.B.DUS. F.R.O.S.L 

THE DIAGNOSIS AND TREATMENT OF CANCER MD 

THE TUMOURS ANALOGOUS TO IT. With coloured l'lnte«, Bvo, doth, lit. ♦ 
OR, CONOLLV. 

THE CONSTRUCTION AND GOVERNMENT OF LUNATIC 

ASYLUMS AND HOSPITALS FOR THE INSANE. With Plans. PostSvo. 
cloth, 6i, _^ 

MR. COOLEY. 

COMPfitM£SSlVE SUPPLZIIENT 10 THE fHAHlIACOPtETAS. 

THE CYCLOPiEDIA OF PRACTICAL RECEIPTS, PRO- 

CESSES. AND COLLATERAL INFORMATION IN TIIK ARTS, MANU- 
FACTURES, PROFESSIONS, AND TH.^DES, IXCLUDING MEDICINE, 
PHARMACY, AND DOMESTIC ECONOMY ; dettpncd a» a Gcnctn] Back of 
ReJai^Qcc for the Maimractarer, Tradesman, Amatenr, and Hciids of Fomiliej. Fourth 
and ^Qtlj enlaigad Edition, 8to. clotli, 2Bs. 



MR. W. WHITE COOPER. 

ON WOUNDS AND INJURIES OF THE EYE. lUiu^trated by 

17 Coloured Figure* and 'It Woodctita, Svo. doth, I2j. 

ON NEAR SIGHT, AGED "siGHT. IMPAIRED VISION, 

AND THE MEANS OF ASSISTING SIGHT. With SIIUttttratioMon Wood, 
Swond Edition. Fcap. Svo. cloth, 7*. id. 
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SIR ASTLEY COOPER, BART,, F.R.S. 

ON THE STBTOTURE AND DISEASES OF THE TESTIS. 

With 24 PliiCM, Second Edition. Ro^ai 4to., SKIf. 



MR. O O O P E R. 

A DICTIONARY OF PIIACTICAL SUEGERY AND ENCYCIX).] 

PjEDIA of surgical science. New Editios, Uruughl <i*wn ta the prej*a»j 
time. By Sahuei, A. Ltits, F.R.C.&, nssiited bj various emmeiit Surgeon*. Vol .' 
Svo. doth, £1. 5>. 

MR. HOLME3 COOTG, F.R.O.S. 

A RErORT ON SOME IMPORTANT POINTS IN THE" 

TREATMENT OF SYPHILIS. Ovo. cloili, Sj. 



DS. COTTON. 

ON CONSUMPTION ; its Xiittu-e, Sj-mptoms, and Trcalmeut, To* 
which Essaj wns awnrdci] the Fotlicr^illiaa Gold Mcda] of lIic Mt'Uic'tvI Sucicly of 
LondoD, Second Editiua. livo. i;loth, 8j. 

PHTHISIS AND THE STETDOSCOPE; OIJ. THE PHYSICAL 

SIGNS OF CONSUMPTION. Third Bldiiioa. FooUcnp Uvo, doth, 3*. 



MR. COULSON. 

ON DISEASES OF THE BLADDER AND PROSTATE GLAND. 

New Edition, rcriicd. In Preparation. 

ON LITHOTRITY AND LITHOTOMY; with Engmviags en Wood. 

Bto. cloth, Bj. .-^...^...^...w.^ 

MR. WILLIAM CFlAia, L.F.P.g,, 0LA300W. 

ON THE INFLUENCE OF VARIATIONS OF ELECTRIC 

TENSION AS THE UEMOTE CAUSE OF EPIDEMIC AN1» OTHER 
DISEASES. Bto.. dotli, I Of. ^^ 

MR. CURUNQ, F.R.S. 

OBSERVATIONS ON DISEASES OF THE RECTUM. ThU-d 

Edition. (Svo. cloth, 7s. tii/, jj 

A PRACTICAL TRKATISE ON 'DISEASES OF THE TESTIS, 

SPERMATIC CORD, AND SCROTUM. Third Editicn, with Enfitaviuss. Bto, 
clotli, 16». 

DR. DALRVMPLE, M.R.C P.. F.R.O.3. 

THE CLIMATE OF EGYPT: METEOROLOGICAL AND MEDL 

CAL OBSERVATIONS, w'nh Pinctiuil UiMi W Inyaiid Travellcre. Poji ttro. cloth, it, 
MR. JOHN DALRYMPLE, F.R.3.. F.R.aS. 

PATHOLOGY OF TEE HUMAN EYE. c«ropictc iu Nine F«sdcuii: ^ 

iiiipcnal 4to., 2Qt, eacli; linlf-ljound morocco, gttt topi, 9/, ISt. 




I 



-*•- 



-»«* 





MESSSiRS. CHUaCUILL &, SONS PUBLICATIONS 



DR, HERBERT DAVIES. 

ON THE PHYSICAL DIAGNOSIS OF DISEASES OF THE 

LUNOS AND HEART. Se«und Edition. Poit Bvo. doth, e». 



OR. D A V E Y. 

CHE GANGLIONIC NERYOUS'sYSTEM : ita Stmctare, Functi™*, 
ON THE NATURE AND PROXIMATE CAUSE OF IN- 

SANITY. PcH Uro. doth, Ss. __^ 

OR. HEMRy OAV, M.p, M.R.C.P. 

3LINICAL HISTORIES; with Comments, 8vo. cloth, 7s. Gd. 

MR. DIXON. 

A GUIDE TO THE PRACTICAL STUDY OF DISEASES OF 

THE EYE. Third Edition, poit 8vo. dotb. Si. 



DR. DOBELL, 

mONSTRATIONS OF DISEASES IN THE CHEST, AND 

THEIR PHYSICAL DIAGNOSIS. With Colo uxed PUtea. 8vo. clotli, 12*. fii/. 

LECTURES ON THE GERMS AND VESTIGES OF DISEASE, 

and ott the PreTenlion of iho In»niioji and FalaJity of PiitaM bj? PeriodiaU EisminalioM, 
Bre. cJiith, 6j. Gd. 2,, 

N TUBERCULOSIS : ITS NATURE, CAUSE, AND TREAT- 

MENT; witti N'ottfl on Piincrcntic Juice. Sjetund Edition, Crowii Svo. slotli, 3j-, M. 

LEtrrURES ON WINTER COUGH (CATARRH, BRONCHITIS, 

EMPHYSEMA, ASTHMA); with .in Apfwudix on tomo Principle* of Bitt in 
DiKiUf. I'ust Bvn, chits, 6<i. (iJ, 

LECTURES ON THE TRUE FIRST STAGE OF CONSUMP- 

JTION. Crown 8to, clolii, 3». GJ. 
DR. TOOQOOD DOWNINQ. 

NEURALGIA; its vnrlous Fomis, Pathology, anil Ticalmcnt. The 
J MSKSOHIAW Fbizh Essat fob 18£0. Qvo. dotb, 1(I«. Gtj. 
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» DR. DRUlTT, F.R.C.3. 

THE SURGEON'S VADE-MECUM; with numerous Eiigi-avbgs on 
1 Woai. Ninih Edition. FaoLauiip Uvn. clotli, 13f. lU. 



MR. DUNN, F.R.C.S. 

PSYCHOLOGY— PHYSIOLOGICAL, 4*,; MEDICAL, 3*. 

SIR OIAMES EYRE, M,D. 

THE STOMACH AND ITS DIFFICULTIES, Fifth Edition. 

Fcnp. 8yo. cluth, 2i. GJ. jj f 

' PEACTIC^a REMARKS ON " SOME EXHAUSTING DIS- ^ 

I EASES, Second Editioti, Pott avd.ddtli, 4(.6<i. vt 
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DR. FAVRER. M.D, F.RCS. 

CLINICAL SUKGERY IN INDLi. with Engm,-ings. 8vo.doti,i6fc 



DR. FEIMWICK, 

ON SCROFtlLA AND CONSUIIPTION. Clergymao's Sore Thi«it, 

Catsirb, Croup, Bronchitis, Aathina. Fcap. Svo., &. Srf. 

SIR WILUAM FERQUSSON, BART., F.R.S. 

A SYSTEM OF PlUCTICAl StlEGERY; with numerous ini». 

tnitlona on Wood, fouith Editioii, Fcnp. 8to. ckth, 12*. Gd. 



SIR JOHN FIFE, F.B.C.S, AMD MR. URQUHART. 

MAlfOAL OF THE TURKISII BATH. Heat a Mode of Cure and 

a Soxtrce oF Strength for Men and Amiruils. With Engrax-iijgs, Post Grixcluth, 5j. 



MR. FUOW^ER. F.R.a , F.R.O.S. 

DIAGRAMS OF THE NERVES OF THE HUilAN BODY, 

cxhibHing tbeir Origin, Diriiioas, anil Conucxiiina, with their Diitriljutian to the Taiimu 
Regions o{ the CutiiiieauE Sur&ce, cud to all the MiiiKles. Falio,^ concaiobg: Six 
Platei, 14«. 

DR, BALTHAZAR FOSTER, MOn M.R.O.P- 

THE USE OF THE SrilYGJIOGRAPH EN^ THE INYESTI- 

OATION OF DISEASE. \\'itli Eninnnngsk Cvo. doth, 2t. M 
MR, FOWNE3, PH.D., F.R.S. 

A MANUAL OF CHEMISTRY; with 187 lUustrationa oa WwA 
Ninth Edition. Fcap. Bvo. tloih, Vis. SJ. 
Edited hj- IT. Besce Jokes, JI.D., F.R,S., and A. W. MoriLUtK, Pa.D., F.R.S. 

CHEMISTRY, AS EXEMPLIFYING THE WISDOM AND 

BENEFICENCE OF OOD. Second Edition. Fcap. 8to. cloth,4*.6<i(. 

INTRODUCTION TO QUALITATm ANALYSIS. Post8vo.cioiL,gJ 

DR. D. *l. T. FRANCIS. 

CHANGE OF CLIMATE; considered as a Reined j in D>'spe|)t;c, Ptil- 
morniry, nnd otha Cliroiitc AflfcftiouB; with (in Account of the mojt l^tigihle Plofcs of 
Ri>iidL'ncc for Invalids, at different SeaMni of the Yew. Poit 8vo. clKth, Bt. 6rf. 

DR. W. FRAZER. 

ELEMENTS OF MATERIA MEDIGA; contdnmg tic Chemubr 

»nd Nntiiral >lislfiry of Drug! — their Etfrct», Doace,ar]d Adnlterationj. Second Editjl 
8vo. cloth, lOj. 6rf. 
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O. REMIGIU8 FHESENIUS. 

A SYSTEM OF INSTRUCTION IN CHEMICAL ANALTS 

Edited by Ll.ovn ULTLucst, F.C.S. 
Qu.ir.iTATiVE. isixth Edition, with Coloured Plate illuttRLting Spectrum Analysis. Sto. 
clotli, JU». Cd.^— QuANiiTA'tw^. Faiirtli Edition, Bvo, «Ioth, iBf, 

-*-W — v»~ i '» | |i| i 



-*»t' 



^ "fl 



MESSRS. CHURCHILL * SONS P0BLICATION8 
—M }• 

DR. FULLER. 

ON DISEASES OP THE LUNGS AND AIR PASSAGES. 

Secoi^d Edition, 8td. cloth, 12i. Gii. 

ON DISEASES OF THE HEART AND GREAT TESSELS. 

Bvo. clotJi, Tt. 6d. 111. 

ON RHEUMATISM, RHEUMATIC GOUT. AND SCIATICA: 

their Pathology, Synptomi, and Treatment. Third Edition, Bvo, clotli, i2i. Gd, 



Third Edition. Fcap, 8vo. 



MR. OAULOWAY. 

THE FIRST STEP IN CHEMISTRY. 

cloth, .if. 11. 

THE SECOND STEP IN CHEMISTRY; or. the stttdent's Guido to 

tbe Higher Br&Dchfls of tlie Science. Willi EagrBTinga. Cva, detti, tOi. 

tli. 

A MANUAL OF QUALITATIVE ANALYSIS. Fonrtii Edition. 

I'rst Bvo. clotll, 64. 6<i. • IT. 

CHEMICAL TABLES. On Five Large Sheets, for School and Lecture 

Rdoiii». Second Edition, it. Sd. 

MR. J. SAMPSON QAMQEE. 

HISTORY OF A SUCCESSFUL CASE OF AMPUTATION AT 

THE UIP-.IOIKT (the limb 48-iii. in drcumference. 99 pouadB weight). With 4 
Photograph a, 4ti> cloth, lOi. (M. 

MR. F, d. CaANT, F,R,C.S, 

THE PRINCIPLES OF SURGERY: Clbkar, Medical, and Opera- 

live. With Ellgr»\ ing!!. 8to. clolb, Ifls. 

THE IRRITABLE BLADDER? its Causes and CoTBtiTQ Treatment. 

Second Edition, enkrged. Crovin Bvo. cloth, 5t. 



SIR DUNCAN GIBQ. BART.. IVt.D. 

ON DISKVSES OF THE THROAT AND WINDPIPE, is 

fcflfttod by the LaiyEgoicope. Stcond Edition. With llti EngT^TiBg!. Post Bvo 
cloth, lOr. Gd. jj 

THE LAIlYNGOSC(tPE IN DISEASES OF THE THROAT, 

with n ChaptLT on RiijFoscOPT, Swocd Kditimi, enlarged, with Eogmvings. Crimii 

8to., doth. Si. . 

MRS, GODFHEV. 

ON THE NATURE. PREVENTION. TREATMENT. AND CURE 

OF SPINAL CURVATURES iind DEFORMITIES of the CHEST and LIMBS, 
without ARTIFICIAL SUPPORTS or any MECHANICAL APPLIANCES- 
Third EdiCion, lUvited and Enktgcd. 8vo. cloth S9. 



DR. aOROON. M.C. 
I, 



O.B. 



ARMY HYGIENE. 8vo. doth, 20.. 



CHINA, FROM A MEDICAL POINT OF VIEW. IN 1860 

.^ND 1851 ! With n Chapter en Naguak sbii Swmtariuiu. 8to. cloth, 10». 6rf. 
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DR. OAIRONER. ^M 

ON GOUT ; its History, its Catisea, and lU Cure. Fonrtb Edition, ^n 

DR. GRANVILLE, RR.S. ^m 

THE MINERAL SPRINGS OF YICHY : their Effic«y M 

TtealiseDt of Guut, Isdigettiao, Gt&Tel, &c Svo, datb, 3ti 

ON SUDDEN DEiTE Poet 8vo., 2». erf. fl 



DR. GRAVES MO,, F.R,8. 

STUDIES IN PHYSIOLOGY AND MEDICINE, Edited i 

Dr, Stpkei, Witii Fartxut and Kleraoii'. 8ira. clotli, Ui. 



DR. S. C. GRIFFITH, IVJ.D. 

ON PEBMATOLOGY AND THE TREATMENT OF SKI 

DISEASES BY MEANS OF HERBS, IN PLACE OF AitSBNIC AK 
MERCURY. F<ap. Bto. doth, 3.. 



MR. ORIFFITHS. 

CHEMISTRY OF THE FOUR SEASONS- Spring, Sjimm 

* AatunjD, Winter. IlliiBtMted with Engravrngs on Wood. Second Edtcion. FoaUt 
8-?o. doth, 7«, 6 J. I 

THE SIMPLE TREATMENT 'OTMSEASE; dedaced from t 

Methods of Expectancy and Revulsiori, iBmo. doth, is. ^h 

DR. QUV AND DR. JOHN HARLEY. ^" 

HOOPER'S PHYSICUN'S VADE-MECUM; OH. MANTJAL C 

THE PRINCIPLES AND PRACTICE OF PHYSIC. Sflventh Edition, eoaiid 
ably enlarged, and rewritten. Foolscap 8to. doth, 12*. 6d. 

GUY'S HOSPITAL REPORTS. Third Series. Vok I. to XIL, 8v 

7f> Gd. each. , ^^b 

DR. HABERSHON, F.R.C.P. ^^ 

ON DISEASES OF THE ABDOMEN, ooioprieiiig those of t 

Stomarh and othpr Porta of tho AWmeniBry Canai, ^tnpkij^v Stim&cli, Cxa 
Inleatinej, and Peritoneum, Secoud Edition, with Pktet. 8vo. cloth, lis. 

ON THE INJURIOUS EFFECTS OF MERCURY IN TI 

TREATMENT OF DISEASE, Po.t Bvo. cloii, 3j. C<i. ^- 

DR. O. RADCLYFFE HALL. ^H 

TORQUAY IN ITS MEDICiU. ASPECT AS A RESORT F( 

PULMONARY INVALIDS. Post 8ro. doth, Sj. ^ 



I 



DR. MARSHALL HALL. F.IR.d. ^B 

PRONE AND POSTURAL RESPIRATION IN DROWNI! 

AND OTHER FORMS OF APNCEA OR SUSPENDED RESPIRATK 
Poit Bvo. dolt. Sj. 11, 

PRACTICAL OBSERVATIONS AND SUGGESTIONS IN MEI 

fINE. Srtonti StrCrs, Poac 8ro, dotb, S». ej, 
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MR. HAROWICH. 

MANUAL OF PHOTOGRAPHIC CHEMISTRY, with 

Eflgrariogi. SeTCDth Edition. Foolscap Btd. cloth, 7t. 6<i. 



["letters to a totog practitioner on the dis 

K EASES OF CHILDREN. FoolKsp Sto. doth, 3r. 

Wo 



OR. J. BOVVER HARRISON, M.O., IVI.R.O.P. 
I. 



ON tee CONTAIIIKATION OF WATER BY THE POISON 

OF LEAD, imd iti Effetta on the Humfin Body. Foollcap Sto. clolb, 3t, 6tl. 



DR. HARTWIQ. 



I 



ON SEA BATHING AND SEA AIR, Second Edition. Fcap, 
8vo., 2t. Bi. II. 

ON TEE PHYSICAL EDUCATION OF CHILDREN. Fcap. 



DR. A, H. HA9SALL. 

TEE UEINE, IN HEALTH AND DISEASE ; being ^a Ex- 

plaimtinn of the Cotnpoiition of the Urine, and of the Pathology and Ttenttnent of 
UritiRrj- and Rcnnl Diiordcrii, Second Edition. With 79 Engtavinga (23 ColoUfod). 
pQit Sro. cbtli, l:>r. 5d. 

THE MICROSCOPIC ANATOMY OF THE HUMAN BODY, 

IN HEALTH AND DISEASE. Illustrated with Sevexal Hundred Drnwingi in 
Colour. Two xo\t. Sto. cloth, £L lUt. 



MR. ALFRED HAVILANO, M.R.C.S. 

.CLIMATE, WEATHER, AND DISEASE; b^ing a Sketch of the 

Opmioni of the DiMt cehbmtcd Ancient and Modern Writcrt with regard to the InJnence 
of Climate suid Weathec in prodaciiig Oiseiuc. With Fooi* coloured EogrmTingt. Dvo. 
eloih, 7*. 

DR. HEADLAND. M.D, F.R.C.P. 

ON THE ACTION OF MEDICINES IN THE SYSTEM. 

Fourth Edition, Svo, doth, Hf. 

II. 

I A MEDICAL HANDBOOK ; coraprehencling Buch Inforraation on Me&ktA 
nnd ganitaiy Subjecti u ii dEiirable in Educated Pcnam. Second Thsuialid. Fpobcnp 
Sto, doth, bt. 



DR. HE ALE. 



fA TREATISE ON THE PHYSIOLOGICAL ANATOMY OF 

THE LUNGS. With Engrevinff*. e*o. cloth, 8t. 

A TREATISE ON VITAl CAUSES. Svo. doth, 9.. 
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MR. CHRISTOPHER HEATH. F.R.C.8. 

I. 



mn^fl 



PRACTICAL A>'AT0]H1 : » Mannal of Dissections. With n 

Engraringi. Fc4p. 6vo. cloth, 10». (W. 

A MANUAL OF MINOR SUl^GERT AND BANDAGING, FO 

THE USE OF HOUSE-SURQEONS, DRESSEHS, AND JL'NIOR 
TITIONERS. With Illastrationi. Third Edition, Ftap. Sto, elolh, 5«. 






MR. HiQtS IN BOTTOM. F.R.B., F-R.C.8.E, 

A PHACTICAL ESSAY ON THE USE OF THE NITRATE 

SILVER IN THE TREATMENT OF IKFL.iMJfATION, IVOUNDS,, 
ULCERS. Third Edition, ftvo. cloth, 6i, 



5.^ 



THE KAKMONTES OF PHYSICAL SCIENCE IN RELAHO 

TO THE HIGHER SENTIMENTS; with Ohtciv&tiont on MedJeol Stndiet, and 
thci Mont tad Scientific Kclatioss of Medical Life. Pe»( 8t4, cloth, Am. 



MR. J. A. H^NQESTON, M.R.C.8. ^H 

TOPICS OF THE DAY, MEJ^ICAL, SOCIAL, AND SCIENTmi 

CronTi Btd. cloth, 7t, 6<f. ^^ 



DR, HODGES. 

THE NATURE, PATHOLOGY, AND TREATMENT OF PUH 

PERAL CONVULSIONS, Cwwn 8™. cloth, 3*. 



DR. DEOIMUS HODGSON. 

THE PROSTATE GLAND, AND ITS ENLARGEMENT: 

OLD AGE. With 12 Plates. Royal 8vo. cloth, 6j. 
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MFI. JABEZ HOGS. 

A MANUAL OF OPHTHALMOSCOPIC SURGERY; being 

. Pmcticsl Trraiise on the Vie of the OphthKlmoKvpe ia DiMiHtof the Ejt. TUt 
Edition. With Coloured Pliitei. Hirtii. doth, Hfit. 6V. 



MR. LUTHER HOUDIN, FR.C.3. 



HU5IAN OSTEOLOGY ; with Plates, showing the Attathment* 
MuidM. I'hird Edition. Stb, ctoth, 16t. 



oUb 



A l^rANUAL OF THE DISSECTION OF THE HUMAN BOUT 

With Engravings on Wood. Second Edition, 8tq, cloth, IGt. 



MR BARNARD HOLT, F.R.C.S. 



£ ON THE IMMEDIATE TREATMENT OF STRICTURE 

<£r THE URETHRA. SMond Editieo, Enkqcd. Gvo, deth, it. 



-!•-" 



-««>* 



M£aS«8. 



& 60NS PUBLICATIONS. 



3L 



<~t- 



DR. \Ar. CHARLES HOOO. 

SFGGESTIOKS FOR THE FUTURE PEOTISION OF CEIMI- 

NAL LUNATICS, Bto. cloth, 6», 6(i. 



DR. P. HOOO. 

THE SUCCESSFUL TREATMENT OF SCARLET FEVER; 

alM. OBSERVATIONS ON THE l^ATHOLOOY AND THEATMENT OF 
CaOWINQ INSPIRATIONS OF INFANTS. Post 8 m cloth, St, 



MR. JOHN HORSLeV, 

A CATECHISM OF CHEMICAL PHILOSOPHY; b^ing * FamiUar 

EipoiitJon flf ttfi Principles of Chemistry and Phytiea. With EngTaTingi on Wood, 
Desigticd hr tbe Use uf Scboola and PriTiW Tenciierf. Put &vo. cloth, Si, ^d. 



uiB LUKE HOWARD PR 9 

5SSAT ON THE MODIFICATIONS OF CLOUDS. Third mtiou, 

bj VV. D. and E. HowAnt>. With G Litliosfiaphic PlRtffs, from Pictwei by Kenyim. 
iXo. cloth, 10». W. „ 

DR. HAMILTON HOWE, M.D. 

A THEORETICAL INQUIRY INTO THE PHYSICAL CAUSE 

OF EPIDEMIC DISEASES*. ArcoDipauicd with TaW«. Vva. dotJi, 7$. 



OR, HUFE4.ANO, 

THE ART OF PROLONGING LIFE. Second Edition. Edited ^ 
hj Ehasmi'h WitjioN, F,R.8. Fooleiap tSvo., 2*. 6rf. 



MR. W. CURTI3 HUOMAN, F.R.O.S. 

fSi HIP-JOINT DISEASE; wUh reference especially to Treatment 
hv Meehsaical M*ani for the R«lief of Contraction and Deformity of the Affected Liffib, 
With Flat«g. Ke-i*tii«, enlug^d. Hvo. cloth, 3i. Gcf. 



MR. HULKE, F.RO.S. 

PRACTICAL TREATISE ON THE USE OF THE 

CPHTHAUHOSCOPE. Being the Jacitaonian Prizi- Eiiity for 1G59. Rojal e»i>. 
rlitb, Bt, 



DR. HENRV HUNT. 

OK HEARTBURN AND INDIGESTION, sto. doiii, 5*. 

MR. Q. V. HUNTER, M.R.C^. 

BODY AND MIND : tho Nervoua System and its Deningcmcnta. 

Fc»p, Bvo, doth, 3j. SJ. 

PROFESSOR HUXLEY, FR.S. 

LECTURES ON THE ELEML-INTS OF COHPARATIYE . 

ANATOMY.— ON CLASSIFICATON AND THE SKULL. With 111 lUuj- Tj 
tratimu, Dto. clotb, lOi. 6d, 9 



r- 



MBSfiBS. CHURCHILL & SONS PUBLICATIONS. 



-J*- 



MR. JONATHAN HUTCHINSON, F.R.C.S. 

A CLINICAL MEMOIR ON CERTAIN DISEASES OF THE 

EYE AND EAR, CONSEQUENT f)X INHERITED SYPHILIS; with an 
appended Cbsptcr of Commentariet on tlie Tnuumi^ian of Sypbilia from Pureat to 
Oil's^iriug, and ill more remote CaaseqtienMj. With Fktes iind VV'oad<!uU, 6rt>, dotli, Si. 



DR. INMAN, M.R.C,P. 

ON MYALGIA: ITS NATURE,'' CAUSES, AND TREATMENT; 

being & Treatiie on Painiiil and other Affectioni of the Miucular Sjltsm. Second 
EditJon. 8td. ckth^ 9f. 

FOUNDATION FOR A NEW THEORY AND PKACXICE 

OF MEDICINE. Sewnd Edition. Crown 8to. cloth, 10». 



DR. JAQO, M.D.OXON., A.B.QANTAB- 

ENTOPTICS, WITH ITS USES IN PHYSIOLOGY AND 

MEDICINE. With Si Engravings. Crown Bto. cloth, 6f. 



MR. J. H. JAMES. F,R.0.3. 

PEACTIGAL OBSERVATIONS ON THE OPERATIONS 

STRANGULATED HERNIA, 8 »o. cloth, 5*. 



DR. PROSSER JAMES, M.D. 

SORE-THROAT: ITS NATURE, TARIETIES, AND TREAT. 

MENT : iiKluding the Use of the LARVNOOSCOPE a»jm AJd to Diigtioats. SeOMld 
edition, with uumeroiu EngraTuigt^ Post &to, cioCfa, 5«, 



DR. MANOFIELO JONES, M.B, F.R.O.P. 

CLINICAL OBSERVATIO.NS ON FUNCTIONAL NERVOl 

DISORDERS. PoJt Bva. sloth, ID*. 6rf. 



DR. H. BENCE JONES, M.D., RR.S. 

LECTURES ON SOME OF THE APPLICATIONS OF 

CHEMISTRY AND MECHANICS TO P.^THOLOGY AND THE! 
PEUTICS. Sto. doth, ISs. 

DR. HANOFIELD JONES, F.R3, &■ DR. EDWARD H. SIEVEKINO. 

A MANUAL OF PATHOLOGICAL ANATOMY. niMtrated with 

Dumeroiu EograTiDgs «n U'ood, Foolscap 8to. cloth, I2i. Sd. 

DR. JAMES JONES, M.Dn M.R.C.P. 

ON THE USE OF PERCHLOBIDE OF IRON AND OTHER 

CHALYBEATE SALTS IN THE TREATMENT OP CONSUMPTION. Crawn 

«To. doth, 3». GJ. 
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MR. WHARTON JONES, F.R.a, 

A MAMAI OF THE PRINCIPLES AND PRACTICE OF 

OPHTHALMIC MEDICINE AND StUlOERYj witli ^fine Coloured Plates and 
173 Wowi £egnvings. Third Edition, thoroughly revised. Faolacap 8vo, cloth, l2t,6J. 

TEE WISDOM AND BENEFICENCE OF THE ALMIGHTY, 

AS DISPLAYED IN THE SENSE OF VISION, Acionian Pme Em»j-. Witt 
lUuitntio&a on Steel and Wood. Foolwap 8vo. cldlli, 4a. QJ. 

DEFECTS OF SIGHT AKD Il'ilEING : their Nature. Causes, Pre- 
Tentton, Mid Q«n«ial Management. Sttcood Edition, vitb EngisTingi. Fcap. 6r«, 2f. 6i^. 

IT. 

A CATECHISM OF THE MEDICINE AND SURGERY OF 

THE EYE AND EAR. For the CI inknl Une of Hospital Stndenti. Fcap. Bvo. 2*. Bif. 

A CATECHISM OF THE PHYSIOLOGY A^D PHILOSOPHY 

OF BODY, SENSE, AND MIND* For Um io SciooU mi Colleg*.. Fqap. Bvo., 
MR. FURNEAUX ^JORDAN, IVI.R.C.S. 

^AK INTRODUCTION TO CLINICAL SURGERY; WITH A 

j^ft HethDd «( InTeitigating and ReportLng Surgical Ciuet, Fcap, 8to. cloth, £«. 
^H MR, JUDD. 

^A PRACTICAL TREATISE ON URETHRITIS AND SYPHI- 

' LIS : including Ohftervutions on thu Power of the Slfnitruom Fluid, and of the D«- 

charge from Lcucorrhcca and Surcs to produce Urethritia: with a Tariity *>f Example*, 
Experimeaui, Remedial, twii Cure*. 8fa. cloth, £\,5t, 

OR. LAENNEC. 

A MANUAL OF AUSCULTATION AND PERCUSSION. Trans- 

lated and Edited hy J. B. ShjlKPX, M.R.C.S. 9it. 

DR. LANE, M.A. 

HYDROPATHY; OR, HYGIENIC MEDICINE. An Explanatory 
Ejsoy. Second Eilition. Pq«t livo. cloth, 5*. 



3IR WM. LAWftENCE, BART, F.R.S. 

.ECTURES ON SURGERY. Sfo. doth, i6.. 

TREATISE ON RITTURES. The Fifth Edition, considerably 
eaLar;ged. Sro. ctoth, l€(. 

DR. LEARED, M.R.C.P. 

"imperfect DIGESTION : ITS CAUSES AND TREATJIEKT. i 

Fourth Edition. Fooltcap Bvd, cloth, 4». 

~oi "^4 "949^' 
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DR. EDWIN LEE. 

THE EFFECT OF CLIMATE ON TtTBERCTTLOUS BISEAS 

with Noticps of tlic chief Forpigti Place* of Wintw tttsort, Smnll 6to. ciotJi, 4t. fid, 

TEE WATERING PLACES OF ENGLAND, CONSIDERED 

with Reference to th«ir Medlea] Topo|niphy. Foarth Edition, Fcap. Srck. dotb, 7f . CJ. 

TEE PRINCIPAL BATHS "oF FRANCE. Fourth Edition. 

Fcnpi Bvo, cloth, 3i. Gd. iv, 

TEE BATHS OF GEHMAlvT. Fonnh Edition. Pest 870. doth, 7*. 

TEE EATHS OF SWITZERLAND. Umo. cloth. 3*. erf. 
HOMCEOPATHT AND EYDROPATHT IMPAETIALLT AP- 

PKECIATED. Fourth Edition. Post Bvo, eiolh, 3«. 



MR. HENRY LEE, F.R.O.3. 
I. 

ON SYPHILIS. Second Edition. With Coloiired Plat^a. 8vo.doth,lGr 

ON DISEASES OF THE VEINS.'h^MOIIRHOIDAL TUMOURS, 

AND OTHER AFFECTIONS OF THE IlECinM. Second Edition. BTO.clolii,a*. 






DR. ROBERT LEE, F.R.S. 

CONSULTATIONS IN MIDWIFERY. Fwiacap 8ro. doth, 4*. 6d. 

•• A TREATISE ON TEE SPECULUM; with Three Hundred Ca«». 

8va. clot)], ii. tilt. I]] 

CLINICAL REPORTS OF OVAEIAN AND UTERINE DIS- 

EASES, with Commcntarici. Faolacap Bvo. tlolh, 6t, Gd. 

iv. 

CLINICAL MIDWIFERY ; comprising the Histories of 545 Casts of 

DifficLiU. Pwt(!nmtuml,ttnd Complicated Labour, with Commentaries. Second Edition, 
Foobcap Uto. cloth, 5s. 

DR. LEISHMAN, M,D., F.F.P.S. 

TEE MECHANISM OF PAETURITION: An Essay, Historical «.d 

CritiiaL With Engravingi. Bvo, doth, &t. 

MR. LISTON, F.R.a. 

PEACTICAJi SmiGEKT. Fonrth Edition. 8to. cloth, 22*. 



MR. M, W. LOBB, U,SJ\.. M.R.C.a.E. 

ON SOME OF THE MORE OBSCUBE FORMS OF NT31T01 

AFFECTIONS, THEIR PATHOLOGY AND TRK.\TMENT. Rt^i*ra7, 
with the ChatHer on Oiilvanism catirelj Re-written. H'ith Enjfraving*, Uvo. oloifc, B*. 

DR. LOQAN, M.D., M.R O.P.LOND 

ON OBSTINATE DISEASES OF THE SKLN. Foap.8yo.cioth,2r,6*f. 
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LONDON HOSPITAL. 

JLINTCAL LECTURES AND KEPORIS BY THE MEDICAL 

AND SURGICAL STAFF. With I BuJimtiant. Vols. I. to III. 8¥ff. clotb, 7». W. 



LONOON MEDICAL SOCIETY OF OBSERVATION. 

'WHAT TO OBSERVE AT THE BED-SIDE, AND AFTER 

DEATH, Puhliihed bj' Aatborilr. S^caud Editinn. FoolKap JJvo. clalb, 4i. Gi^. 



MR. M'PLELLANO, FL.S . F.Q.9. 

THE MEDICAL TOPOGRAPHY, OR CLIMATE AND SOUS, 

OF BENGAL AND THE N. W. PROVIiNCES. Poat 8to. clotb, *i. 6rf. 
DR MAOLACHLAN. (VI.D„ F.R.C.P.L. 

TEE DISEASES AND INFIRMITIES OF ADVANCED LIFE. 

flro. cloth, iSt. 

DR. A. C. MACLEOD, M.R.O.P.LONO. 

^B'^^^0^^'^ DISEASES ; coraprUbg Junntlice, Diarrlicea, Dyaentery, 

^K and ChoIi;nu Pc«t ttro. daiii, 5*. Gd. 



OR. aeortoE h. e. macleod, p.ro.8.e. 
'OUTLINES OF SURGICAL DIAGNOSIS. 8vo. doth, 12#. Bd. 
NOTES ON THE SURGERY OF THE CRIMEAN WAR; with 

BEMAHKS on GUK-SHur WOUNDS, Svu. cloth, 10*. 6ti. 
MR. JOSEPH MACU9E, F.R.C.S. 



I. 

SURGICAL ANATOMY. A Series of Dissections, iUuatrating tlie Prin- 
cipal Rcgiuni of the Human liody. 
Ttie Second Edition, imporiiil folio, dotb, £3. 12(.; hiJf-manieco, £4, ii. 

ON DISLOCATIONS AND FRACTURES. This Work is Uniform 
with the Auihor'i '-Surgical Amttomj;" eacli Fwcieulus coutaini Four bMutifidlj- 
cxwuUd LiUiogniiiluc Dimwingi. Imperial folio, dnth, £2, lHa,; balf-moiocco, £2. 17*. 

MR. MACNAMAHA, 

ON DISKiiSES OF THE EYE; referriug princSimlly to those Affections 
requiting the «id of the OphtiiiUmoicDpe for their Diagnosii. With eolotiied plate*. 
Uva. clcth, 10*. 6d. ™.„^ 

DR. MoNICOLL, M-R.CP. 

A HAND-BOOK FOR SOUTHPORT, MEDICAL & GENERAL; 

with Copioui NcitiE«a of the NncumJ HltCoiy of the District. iiecDnd EdiiiciL Pott &yo, 
cloth, 3f, lid, __... 

DR. MAROET, F.R.3. 

ON THE COMPOSITION OF' FOOD, AND HOW IX IS 

ADULTERATED j with Pmctical DiwctioM for it* Analjiii. flvo.cloth, 6». Grf. 

ON CHRONIC ALCOHOLIC INTOXICATION; with an inquiry 

INTO THE INFLUENCE OF THE AIJUSE OF ALCOHOL AS A PRE- 
DISPOSING CAUSE OP DISEASE. Second Edition, mucLi enlarged. FooUcop 
8to. cloth, U. iJ. 
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PROPEaSOft MULDER, UTRECHT. 

THE CHEfflSTRY OF WINK Edited bj h. Bekce Johes, m.d., 

F,R,S, F(.'iip, 8to. clotb, 6«, 

DR. W. MURRAY, iVl.D„ M.R.C.P, 

EMOTIONAL DISORDERS OF THE SYMPATHETIC SYS- 

TEM OF KERVES. Crown 8to. clntli, 3». Cd. 

DR. MUSHET. M.B. M.R.O.P. 

ON APOPLEXY. AND ALUED AFFECTIONS OF THE 

To: 



MR. NAVLER, F.R.C.8. 

}N THE DISEASES OF THE SKIN, with Pktes. sto. doth, 

lOt. Gd. __„„„__ 

DR. BIRKBECK NEVtNS. 

THE PEESCRIBER'S ANALYSIS OF THE BRITISH PHAE- 

MACOPEIA of 1867. 32ino. clotk Zi. 6d. 



DR. THOS. NICMOUSON, M.O- 

ON YELLOW FEYER ; comprising the Hi8tor7 of that Difleaae as it 
appeared ta the Ukad of Antigua, Fcap. ttvo. claik, 2s. 6d, 



DR. NQAO, PH.D., F.RS, 

'THE INDUCTION COIL, being & Populai- Explanation of the Electrical 
Principlea oa which it is conitrucied. Second Editioa. With EagraTingi, Fcapi Bto. 
eloib, it. 



TEE HUMAN MIND °IN ITS RELATIONS WITH THE 

BRAIN AND NERVOUS SYSTEM. Post 8vo. cloth, 4j. 6d. 
MR, NUNNELEY, F.R.C.S.E. 

ON THE ORGANS OF YISION : their anatomy and phy- 

Sl OLOOY . With Plntea, 8to. cloth, 1 fi». 

A TREATISE ON THll NATURE, CAUSES, AND TREATMENT 

OF ERYSIPELAS, avo. cloth, 10/, fid. 

DR. OPPERT, M.D. 

HOSPITALS, INFIRMARIES, AXD DISPENS.UIIES ; theh- 

I Conitnictioa, iDterior Arrangement, and Managament, with Deicriptiani of estisting 

^_ Injiiutious. Witk 5S EagtaTtagi. Rujal Sro. cloth, 10>. fid. 

^P MR. LANOSTON PARKER. 

FTHE MODERN TREATMENT OF SYPHILITIC DISEASES. 

I both Pribiikr^ tuid Sectrndary; camprieing the Treatment of Conatitiition&l and Caiihrmtd 

Syphilis, b; a safe and euccessfd Method. Fntiftli Edition, 8vo, gloth, 10). 

DR. PARKES, F.R.a, F.R.aP. 

A MANUAL OF PRACTICAL'' HYGIENE; intended especially for 
tlie Medical Offioen of the Army. Witli Platei and Woodeutj, 2Qd Edition, Srsk cloth, 1 Si, 

THE URINE; ITS composition in health and disease, 

AND UNDER THE ACTION OF REMEDIES, a^o, Ao\\i,\=li. 



fcfe-**'- 






f 



'<ft^' 



m u 



» 



MESSRS. CHUBCHILL & fiONS PUBLICATIONS. 



-♦•- 



Dft. PARKIN, M.O, F.R,C.9. 

TEE ANTIDOTAL TREATMENT AND PREVENTION Of 

THE EPIDEMIC CHOLERA. Tbird Ediiioa. Bto. elotli, 7«. firf. 

THE CAUSATION AND PREVENTION OF DISEASE; with 

the loirt rcgulatiag ihe fixtricitloti of ^litl&ra trotn tha Siit£u«, ind iU tHfiauos in ihi 
tumundirg Air. Bvo. <!lotli, is, 

MR. JAMES PART. F.H.C.S. 

THE MEDICAL AND SURGICAL POCKET CASE BOOK, 

for tlie RegiitiBtion of impwtftnt Cftsei in Private FmctiK, nnd to auUt the Stodent of 
HiJipitiJ Pmclico. S«c*nd Edition. 2*. 6rf. 

DR, PAVY, M.O., F.R.9, F.R.O.P. 

DIABETES ; RESEARCHES ON ITS NATURE AND IREAI- 

MENT. 8m cJoth, B). GA 

DR. PEACOCK, M.D.. F.R.CP 

ON MALFORMATIONS OF THE HUMAN HEART. WM, 

Originiil CiMM nnd lUuscntioDS. Second Editian. With ? 1* lutes. Sto. «Iai!i, lOt. 

ON SOME OF THE CAUSES AND EFFECTS OF VALTULAR 

DISEASE OF THE ]1EART. With Engr.iniigsL H-vo. cloth, at 
DR. W. H. PEAR8E, M.O.EDIN. 

NOTES ON HEALTH IN CALCUTTA AND BRITISH 

EMIGRANT SHIPS, includiiij Ventilmion, Diet, and Uiseew. Feap. Sto. 2#, 
DR. PEET, M.O.. FR.C.P. 

THE PRINCIPLES AND PRACTICE OF MEDICINE; 

DcBigaLMl chiefly for $tudi?^mU of Indian Medical CoU^gos. 8to. cloth, 16^, 



DR PEREIRA PR8 

SELECTA E PRJESCRIPTIS. Fourteenth Edition. 



24mo, dotb, 5«.] 



OR. PICKFORD. 

HYGIENE; or, Health as Dcjwnding upon the Conditions of the Atiao- 
■phprr. Food and Drinka, Mction nnd Re«t, Sleep nnd WakefulntM, SecretioQi, Excic- 
lioiUtttiid Retentiom, Mental Ktnotions, Clothing, Bathing, &c. Vol, I. Bra, dath, i 



PROFESSOR PIRRIE, F.R.S.E. 

THE PRINCIPLES AND PRACTICE OF SURGERY, 

uuDieroui Eagtaviogi on Wood. Second Edition. Bvo. cloth, Hi. 



Wilh 



PROFESSOR PIRRIE &. OR KEITH. 

ACUPRESSURE : tm excelieut Method of arreatiag Surgical EffiimorrhAge 
sni of Bcwlentling the healing of Wounds With Engraviogt, Sto. dotk, &f. 
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PRQFEaSORa PLATTNER & MU9PRATT. 

THE USE OF THE BLOWPIPE IN THE I'XAMINATION OF 

MINERALS. ORKS, AND OTHER METALLIC COMBINATIONS Hlnittatpd 
hy numerous Engnvvingn on W ooi, "YYvvti ItAVlrko-a. 8vo. cloth, 1 Oi. 6if. 
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DR. HENRV F. A. PRATT, M.D., M.aO.P. 

THE GENEALOGY OF CREATION, newlj TraDskted from the 
Unpointed Hebrew Text of the Book of Genesis, ehowing the Geaeial Seientific Accuracy 
of the CounagoDy of Moi'trs nnd tbe philoiopby of CitaXion. Oto. dotb, lit, 

ON ECCENTRIC AND CENTRIC FORCE : a n.w Theory of 

Projection. IVitb Engrnrin^s. Bri». doth, lfi«. 

m, 
ON ORBITAL MOTION: The OotKnea of ft Syatara of PbysJcal 
A(t;<momy. With Diagnsnu. Bvo, tloth, 7#. 6d. 

ASTRONOMICAL INTESTIGATIONS. The Cosmical Beladons 5f 
tbt Revolution of the Lmiar Ap«ides. Oi;«Bntc Tidei. With Engrnviogi. 8to. oloth, 6f. 
V. 

THE ORACLES OF GOD : An Attempt at a Ke-interpretation. Part I. 
The BeYcakd Cosmos, itvo, cloth, HU, 



THE PRESCRIBER'S PH.UlMACOP(EIA ; contaiobg allthe Medi- 
cin<;« in the Bridali Phannacopceia, arranged in ClauM according to thtlr Action, with 
Iheit CompDiitioa and Dose*. By n Pmctiiing Phyiician. Fifth Edition. 32mo. 
cloth, 2>. id.; roaa rock (for the poclcct), 3f. 6d. 

DR. JOHN R0WLI90N PRETTY. 

AIDS DURING LABOUR, including the Administratioti of Chloroform, 
the Management ftf Placenia luid Posi-partum Haotan-hage. Fcap. 8to. cloihi 4«. 6d, 
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MR. P. O. PRICE, FRC-S. 

Ian ESSAY ON EXCISION OF THE KNEEJOINT, witt 

Coloured Platei. With Memoir of the Aulhat and Note* by Henry Smith, F.R.C.S. 
Royal 8ro, ckith, 144. _ ^ 

DR. PRIESTLEY. 

:.ECTFRES ON THE DEVELOPMENT OF THE GRAVID 

UTERUS. Bvo. tloth, .5j. 6rf. „_ 

DR, HAOCUIFFE, F.R.C.P.L. 

"LECTURES ON EPILEPTIC, SPASMODIC, NEURALGIC, 

AND PARALYTIC DISORDERS OF THE NERVOUS SYSTEM, deliTtred at 
the Hoyiil College of Physicians in London, Poit Bvo, cloth, 7>. M. 



MR. R AIN EY, 

ON THE MODE OF FORMATION OF SHELLS OF ANIMALS, 

OF BONE, AND OF SEVERAL OTHER STRUCTURES, by a Pro«e« of 
Moleculnr CdaleKence, Dcmanstrable in certain Arliflcinlly-iorroed Products. Fcnp. Bvo. 
cloth, it. 6rf. ™_„„ 

DR. F. H. RAM8BOTHAM. 

PRINCIPLES AND PRACTICE OF OBSTETRIC MEDI- 

CINE^ AND SURGERY. Illustrated with One Hundred and Twenty Platei on Steel 
and Wood; fonningono thick handsofne Tolume. Fourth Edition. Bvo. cloth, 22r. 
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Oft. RAMSBOTHAM. 

PRACTICAL OBSERTATIOJfS ON MIDWIFERY, with a Sei 

efCuei. Second Edition. 3to. cbth, 13*. 
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PROFESSOR REDWOOD, PH.D. 

A SUPPLBIENT TO THE PHARMACOPEIA : A concise bo 

comprebeOiivE! Dispensatory, &nd Manual of Facti and Formulie, far tbe UM of 
tioaeri in Medidoe and Vlarmacf. Thiii Edidsn. Sto. dotli, 23i. 
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DR. OU BOtS REYMONO. 

ANBfAI ELECTEICITY ; Edited by H. Bence Jones, M. D., F.K9 

Will Fifty Engtavings on Wood, f ooljcap Srn. cioth, G*. 



DR. REYNOLDS. M PLOMD, ^ 
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ON TEE CAUSE OF THE COAGULATION OF THE BLOOI 
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NERTOIJS DISEASES. LIYER AND STOMACH COM- 
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j^L Edition. Fcap. Svo. 2t. Gd. . ... . ..... ... . ... .. .. 

I^T DR. ROVUE. F.R.S., AND OR HEADLAND, M.O. 
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DR, RVAN, M.O, 
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ST. BARTMOLOIViewa HOSPITAU 

■A DESC^IPTKE CATALOGUE OF THE ANATOMICAL 
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LECTURES ON MENTAL D ISEASES . 8to. doth, s*. 

DR. SANSOM M.D.LOND. 
I. 

CHLOROFORM ; its action and administration, a Hand- 
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Guide to the Anliieptie Treatment. Ftap. Qto. cloti, 2f. 6J, 
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l'o»t 8vo. doth, 7«. ed. _ 



tttiafl 

1 



Dtl. SWAVNE. 

OBSTETRIC APEOKISMS FOR THE USE OF STUDENTS 

CQMMENCING MIDWIFERY PRACTICE. With EngraTingi on Wcwd, Fwuitl 
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CLINICAL LECTURES ON PULMONARY C0NSU3IPTI0N ; 
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TREATISE ON TEE DISEASES OF CHILDREN. Tenth Edition, 

with Additimi and Corrections by HK.^av Davixs, M,D, tiro, cbth, l&t. 



DR. UNQER. 

BOTANICAL LETTERS. Translated by Dr. B. Paul, Nnmoroaa 
Woodcut;, Post 8t«,, 2i, 6d. 




MR. WADE, F,R.O.S. 

STRICTURE OF TEE URETHRA, ITS COMPLICATIONS 
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OX DISEASES OF THE SKIN: A system of cutaneous 

MKDICINE, Siith Edition. Svo. clot^i, IBs. 
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